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Source: FY2020 Sitewide Institutional Controls Assessment HNF-65616 

Figure 2-32.  Aerial View of 1100-EM-1 OU, Horn Rapids Landfill. 
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Remedial Action 
The Horn Rapids Landfill (1100-EM-1) was used as an Asbestos Landfill and was closed in accordance 
with the Asbestos NESHAP.  Asbestos waste disposed of in the Horn Rapids Landfill is in place and 
remains secure.  In September 2010, Ecology issued Explanation of Significant Differences for the 
Record of Decision for the USDOE Hanford 1100 Area in Benton County, Washington (Ecology 2010) 
for the 1100 Area ROD to modify the IC requirements to be consistent with the current EPA guidance.  
A fence, signage, and the existing cap are maintained and upgraded, as needed.   
 
Remedy Components.  Groundwater monitoring near the 1100-EM-1 OU continued into 2015, even 
though groundwater monitoring since 2001 had repeatedly demonstrated that TCE levels in compliance 
wells remained below the 5 mg/L cleanup level.  On August 13, 2015, DOE and the lead regulatory 
agency (EPA) agreed, per TPA-CN-679, “PNNL-12220 -- Sampling and Analysis Plan for Groundwater 
Monitoring 1100-EM-1 Operable Unit,” that annual groundwater monitoring for 1100-EM-1 groundwater 
is no longer required and may be discontinued. 
 
The remaining remedy components for the Hord Rapids Landfill involves the continued management of 
ICs (i.e., entry restrictions, notice in deed, land use management, and miscellaneous provisions) as well as 
the inspection and maintenance of the landfill cover. 
 
Issues/Corrective Actions from the Previous 5-Year Review.  No previous issues or actions were noted 
for the 1100-EM-1 Horn Rapids Landfill in the 2011-2015 CERCLA 5-year review. 
 
Protectiveness Statement from the Previous (2011-2015) 5-Year Review Report (DOE/RL-2016-01).   
The 1100-EM-1 Horn Rapids Landfill protectiveness statement from the previous (2011-2015) 5-year 
review report was noted as follows: 
 

1100-EM-1 Source OU – Protective.  The remedy at the 1100-EM-1 OU is protective of 
human health and the environment.  Elements of the remedy that protect human health 
and the environment involve continuing ICs to address the buried asbestos at the Horn 
Rapids Landfill.  The RAOs were met at the landfill by offsite disposal of PCB-
contaminated soils, capping of the landfill in accordance the Asbestos NESHAP (40 CFR 
61.151), and providing adequate ICs to prevent future receptor exposure to 
contamination.  The continuing ICs include entry restrictions, notice in deed, land use 
management, and miscellaneous provisions.  Fencing, signage and the existing landfill 
cap are routinely inspected, maintained, and upgraded, as needed. 

 
Progress Since 2011-2015 Review 
Accomplishments.  ICs continued to be actively managed. 
 
Remedy Implementation.  See status summary under “Accomplishments.” 
 
Technical Assessment 
Is the remedy functioning as intended by the decision document? 
Yes, the remedy for the Horn Rapids Landfill is functioning as intended by the ROD (EPA/ROD/R10-
99/039), as amended.    
 
The IC component for the Horn Rapids Landfill remedy was incorporated into DOE/RL-2001-41.  These 
ICs are assessed annually, and DOE presents a summary including any noted issues or actions to the Site 
regulators each fall at the unit managers’ meeting.  The presentation is documented in the meeting 
minutes, which are archived in the Hanford Site Administrative Record (see examples in Attachments 4 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1010051005
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1508241441
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/0071636H
http://www.ecfr.gov/cgi-bin/text-idx?SID=5899e304ed7a4b87ded382071586620e&mc=true&node=se40.9.61_1151&rgn=div8
http://www.ecfr.gov/cgi-bin/text-idx?SID=5899e304ed7a4b87ded382071586620e&mc=true&node=se40.9.61_1151&rgn=div8
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199153689
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199153689
https://pdw.hanford.gov/document/AR-01129
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and 6 at the following link:  https://pdw.hanford.gov/document/AR-04230). The annual IC assessments, 
including the Horn Rapids Landfill, are also now captured in an annual report (e.g., see pages 3-59 to 
3-63 in HNF-65616, FY2020 Sitewide Institutional Control Assessment).   
 
During this 5-year review period, no issues were noted with the fencing or signs. The landfill cover 
remains protective of human health and the environment.  Inspection and maintenance of the Horn Rapids 
Landfill cover and ICs are the only remaining remedy components and will continue to be addressed in 
future CERCLA 5-year reviews unless a decision is made to clean-close the property. 
 
Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used at the 
time of remedy selection still valid? 
The exposure assumptions, toxicity data, cleanup levels, and interim RAOs used at the time of remedy 
selection are still valid. 
 
Has any other information come to light that could call into question the protectiveness of the remedy? 
No new information has come to light that could call into question the protectiveness of the interim 
remedy for the Horn Rapids Landfill. 
 
Issues/Recommendations During this Review Period 
Issues.  No issues specific to the 1100-EM-1 Source OU (Horn Rapids Landfill) were identified during 
this 5-year review. 
 
Recommendations.  No corrective actions are recommended. 
 
Protectiveness Statement 
1100-EM-1 Source OU – Protective.  The remedy at the 1100-EM-1 OU is protective of human health 
and the environment. 
 
Elements of the remedy that protect human health and the environment involve continuing ICs to address 
the buried asbestos at the Horn Rapids Landfill.  The RAOs were met at the landfill by offsite disposal of 
PCB-contaminated soils, capping of the landfill in accordance the Asbestos NESHAP (40 CFR 61.151), 
and providing adequate ICs to prevent future receptor exposure to contamination.  The continuing ICs 
include entry restrictions, notice in deed, land use management, and miscellaneous provisions.  Fencing, 
signage and the existing landfill cap are routinely inspected, maintained, and upgraded, as needed.   
 
No further review for the 1100 Area is included in this report.   
 

https://pdw.hanford.gov/document/AR-04230
https://pdw.hanford.gov/document/AR-05498
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
http://www.ecfr.gov/cgi-bin/text-idx?SID=5899e304ed7a4b87ded382071586620e&mc=true&node=se40.9.61_1151&rgn=div8
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3.0 CENTRAL PLATEAU (200 AREA NATIONAL 
PRIORITIES LIST SITE) 

 
 
3.1 Background 
 
The 200 Area NPL Site comprises the 200-East and -West Areas and a smaller 200-North Area, all 
located on the Central Plateau, which covers approximately 195 km2 (75 mi2).  The 200-East Area is 
located 27 km (17 mi) north-northwest of the city of Richland.  The 200-West Area is located 9.6 km 
(6 mi) farther west.  The 200 Area was added to the NPL on October 4, 1989, and remedial investigations 
began in 1992.  Unless specifically delineated, the 200 Area, as mentioned in this report refers to the 
200-East, 200-West, and 200-North Areas. 
 
Historical Perspective.  The Central Plateau’s 200 Areas were used primarily for waste management 
activities and reprocessing SNF to recover special nuclear materials for use in national defense.  
Approximately 1,000 facilities, structures, and buildings, including the Plutonium Finishing Plant and 
five large chemical processing or canyon facilities (T-Plant, B-Plant, U-Plant, REDuction-OXidation 
[REDOX] Plant, and the Plutonium/Uranium Extraction [PUREX] Plant) were built to support processing 
irradiated fuel from the plutonium production reactors.  These processing activities generated large 
volumes of radioactive, hazardous, and mixed waste that either were stored in underground tanks; 
disposed of to the soil column as liquid effluent via engineered structures such as cribs, trenches, and 
french drains; or were discharged to the soil column using ponds.  Some inadvertent releases resulted 
from spills and leaks.  The liquid effluents were transported to the disposal waste sites or tank farms via 
single- and double-wall pipelines or unlined ditches.  The processing activities also generated solid waste 
that was disposed of in landfills.  The intentional disposal and inadvertent release of this waste created 
more than 800 waste sites in the Central Plateau. 
 
Chemical processing of nuclear materials was terminated in the early 1990s but ongoing waste 
management activities are expected to continue into the future.  Radioactive- and mixed-waste treatment 
and disposal are anticipated to continue until approximately 2050.  The underground tank farms, buried 
solid waste, and contaminated inactive soil areas and groundwater are the legacy of the production 
mission and the primary focus of today’s cleanup mission. 
 
High-radioactivity liquid effluents generated during reprocessing operations at the canyons were sent to 
177 single- and double-shell underground tanks in tank farms on the Central Plateau.  These single-shell 
tanks (SST) and double-shell tanks (DST) range in size from 208,198 L (55,000 gal) to approximately 
3.8 million L (1 million gal).  The tanks received liquid waste from all the processing facilities. 
 
DSTs are active RCRA-permitted TSD units, while SSTs are RCRA TSD units in varying stages of waste 
retrieval and closure planning.  In some cases, leaks from SSTs are either known or suspected to 
commingle with soil contamination from liquid effluent disposal sites (e.g., cribs).  The Tri-Party 
Agencies are beginning to characterize the commingled contamination in an integrated manner (e.g., at 
the B, BX, and BY tank farms and adjacent waste disposal sites). 
 
Another key component of the 200 Area is ERDF, which was built to provide a safe disposal site for 
waste generated by the ongoing cleanup activities across the Site.  ERDF is discussed in Section 3.4.2.3. 
 
Cleanup Approach.  As described in Revision 1 of DOE/RL-2009-10, Hanford Site Cleanup Completion 
Framework, cleanup of the Central Plateau is a highly complex activity because of the large number of 
waste sites, surplus facilities, active treatment and disposal facilities, and areas of deep soil contamination.  

https://www.epa.gov/rcra
https://www.epa.gov/rcra
https://www.epa.gov/rcra
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0076744H
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Past discharges of more than 450 billion gal of liquid waste and cooling water to the soil on the Central 
Plateau and on the River Corridor have resulted in about 155 km2 (60 mi2) of contaminated groundwater 
across the Hanford Site. Some plumes that resulted from releases from Central Plateau facilities extend far 
beyond the plateau.  Containing and remediating these plumes remains a high priority.  Near-term actions 
are being taken on the Central Plateau to control plume migration 
 
DOE’s goal is to minimize the area used for long-term waste management activities that require ICs to 
ensure protection of human health and the environment.  At the completion of cleanup efforts, some 
residual hazardous and radioactive contamination will remain, both in surface disposal facilities and in 
subsurface media.  To meet DOE’s goal, the residual contamination will be confined within a portion of 
the Central Plateau called the Inner Area. 
 
DOE’s Central Plateau cleanup strategy includes the following elements: 
 

• Implement groundwater treatment systems to contain contaminant plumes within near proximity 
to Central Plateau’s continuing sources, thereby protecting the Columbia River 
 

• Implement groundwater treatment alternatives, including active treatment, to restore the 
groundwater 
 

• Make and implement cleanup decisions in a geographic approach analogous to the geographic 
approach applied to the River Corridor 
 

• Apply deep vadose zone treatment technologies to protect the groundwater 
 

• Make and implement cleanup decisions that are protective of human health and the environment 
and that support anticipated future land use 
 

• Address residual contamination in the outer portion of the Central Plateau to further reduce the 
active cleanup footprint of the Hanford Site 
 

• Remediate the inner portion of the plateau to make the area used for long-term waste management 
activities as small as practical. 

 
Central Plateau Land Areas 
The Central Plateau’s Inner Area is currently defined by DOE (DOE/RL-2009-10) as the final footprint of 
the Hanford Site that will be dedicated to waste management and containment of residual contamination; 
the Inner Area will remain under federal ownership and control for the future.  The final Inner Area 
boundary will be defined by current and future waste disposal decisions that will result in the requirement 
for continued waste management and containment of residual contamination. 
 
In 2013-2014, the Tri-Party Agencies undertook an initiative to develop a set of cleanup principles for the 
Inner Area of the Central Plateau. The outcome of this initiative is the establishment of an overarching 
and consistent set of cleanup principles that the Tri-Parties have agreed are the foundation for evaluating 
waste sites and making cleanup decisions in each of the OUs within the Inner Area. The overarching 
goals of the principles are to (1) provide a consistent approach for assessment of risks to human health 
and the environment and evaluation of remedial alternatives within the Inner Area; and (2) identify and 
implement regulatory strategies that will optimize assessment resources, streamline documentation 
requirements, and promote consistency in decisions. The substantive components of these principles 
related to land use, baseline risk assessments, cleanup levels, points of compliance, and regulatory 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0076744H
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strategies are defined below. The approved principles are documented in DOE/RL-2019-46, Central 
Plateau Inner Area Cleanup Principles and Parameters. 
 
The Outer Area is defined as all areas of the Central Plateau beyond the Inner Area boundary.  
The Tri-Party Agencies are planning to clean up this portion of the Site to a level comparable to the level 
agreed on for the River Corridor.  Contaminated soil and debris from the Outer Area that exceeds cleanup 
standards will be remediated and sent to ERDF for final disposal.  Completion of the Outer Area cleanup 
will shrink the active cleanup footprint to the approximately 16 km2 (10 mi2) final Inner Area. 
 
Land Use and Groundwater Use 
Given that land use helps form the basis for exposure assessment assumptions and risk characterization 
conclusions under CERCLA, the Central Plateaus current and reasonably anticipated future land use, 
current groundwater uses, and potential future beneficial uses of groundwater are described in the 
following subsections.  The basis for the following narrative is the 200 Area NPL Site’s most recent 
CERCLA interim ROD (Interim Record of Decision Hanford 200 Area Superfund Site 200-BP-5 and 
200-PO-1 Operable Units [EPA 2021b]). 
 
Current and Anticipated Future Land Use 
Current land use on the Central Plateau is industrial, and public access to the site is restricted. Land use in 
the 200-West and 200-East Areas is anticipated to remain industrial for the foreseeable future and will be 
used for ongoing waste disposal operations, waste remediation activities, and infrastructure services. DOE 
worked for several years with cooperating agencies to define a land use plan for the Hanford Site. The 
cooperating agencies and stakeholders included the National Park Service, Tribal Nations, the states of 
Washington and Oregon, local county and city governments, economic and business development 
interests, environmental groups, and agricultural interests. Drummond (1992), The Future for Hanford: 
Uses and Cleanup – The Final Report of the Hanford Future Site Uses Working Group, was an early 
product of the efforts to develop land use assumptions. The report recognized that the Central Plateau 
would be used to some degree for waste management activities for the foreseeable future.  Following the 
report, DOE issued DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental 
Impact Statement, see Section 4.0 for access to document (hereinafter referred to as the HCP-EIS) and the 
associated HCP-EIS ROD (64 FR 61615, “Record of Decision: Hanford Comprehensive Land-Use Plan 
Environmental Impact Statement (HCP EIS)”) in 1999.  
 
The HCP-EIS analyzed the potential environmental impacts of alternative land use plans for the Hanford 
Site and considered the land use implication of ongoing and proposed activities. Under the preferred land 
use alternative selected in the HCP-EIS ROD, the Central Plateau was designated for industrial exclusive 
use, defined as areas suitable and desirable for treatment, storage, and disposal; and disposal of 
hazardous, dangerous, radioactive, and nonradioactive waste, as well as related activities.   
 
EPA and Ecology agree with statements in the HCP-EIS ROD that state that Hanford’s Central Plateau 
was designated for industrial use, (defined as areas suitable and desirable for TSD of hazardous, 
dangerous, radioactive, and nonradioactive wastes as well as related activities); corresponding cleanup 
levels have been identified in CERCLA decision documents for the Central Plateau’s Inner Area.   
 
The Central Plateau Outer Area is designated for conservation/mining land uses, as defined in the HCP-
EIS (Figure 1-2). The conservation/mining land use area encompasses most of the Central Plateau Outer 
Area.  CERCLA documents for Outer Area sites in the conservation/mining land use area will set 
exposure scenarios and cleanup levels that are consistent with cleanup done in the River Corridor.  
 

https://pdw.hanford.gov/document/AR-04247
https://pdw.hanford.gov/document/AR-04247
https://pdw.hanford.gov/document/AR-04247
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/AR-16730
https://pdw.hanford.gov/document/D196123428
http://www.gpo.gov/fdsys/pkg/FR-1999-11-12/pdf/99-29325.pdf
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Current Groundwater Use 
Groundwater beneath the Central Plateau is currently contaminated, and withdrawal for any purpose other 
than research, monitoring, or treatment is prohibited as a result of ICs placed on its use by DOE. Under 
current Hanford Site use restrictions, there are no complete human exposures. There are no ecological 
exposure pathways since this groundwater does not discharge to surface water or reach the Columbia 
River at levels that present an unacceptable risk. Further, regardless of land use designations, the 
groundwater will not become a future source of drinking water until DWS are achieved.  
 
Groundwater Beneficial Use 
The NCP (40 CFR 300.430(a)(1)(iii)(F)) establishes an expectation to “return useable ground waters to 
their beneficial uses wherever practicable, within a timeframe that is reasonable given the particular 
circumstances of the site.” Washington State regulations contain a similar provision (WAC 173-340-
720(1)(a)), “Model Toxics Control Act—Cleanup” [also referred to as the Model Toxics Control Act 
(MTCA)], “Groundwater Cleanup Standards”). When restoration of groundwater to beneficial uses is not 
practicable, programs will be implemented to prevent further migration of the plume, prevent exposure to 
the contaminated groundwater, and evaluate further risk reduction. 
 
Given the nature of the groundwater in the Central Plateau, potential beneficial groundwater uses include 
drinking water, irrigation, and industrial uses. Drinking water use includes other domestic uses such as 
bathing and cooking. The Tri-Party agencies’ goal for Hanford Site groundwater is consistent with the 
NCP. 
 
 
3.2 200 Area Operable Units 
 
To support waste site remediation in the 200 Area, more than 15 source OUs have been established.  
These OUs comprise more than 800 waste sites in a wide range of types (e.g., ponds, cribs, ditches, 
trenches, pipelines, tanks, landfills, canyon buildings, and unplanned releases to soil).  The general 
locations of the Central Plateau’s source OUs are shown in Figure 3-1.  While the source OUs in the 
Central Plateau are in various stages of the CERCLA process, RODs have been published for interim or 
final remedial action at the 200-CU-1 (U-Plant), 200-CW-3, 200-DF-1 (ERDF), and the 200-PW-1/3/6 
and 200-CW-5 OUs (a grouping of primarily plutonium- and cesium-contaminated waste site OUs).  
These OUs are addressed in this 5-year review document.  As remedial action decisions are made for the 
other source OUs in the Central Plateau, the OUs will be added to future 5-year reviews. 
 
To support groundwater remediation in the 200 Area, four groundwater OUs have been established:  
200-BP-5, 200-PO-1, 200-UP-1, and 200-ZP-1.  The 200 Area groundwater OUs are shown in Figure 3-2.  
This 5-year review covers two 200 Area groundwater OUs (200-UP-1 and 200-ZP-1, both in the 
200-West Area) where remedial actions published in RODs are being implemented.  As remedial action 
decisions are made for the other two groundwater OUs based in the Central Plateau, they will be included 
in future 5-year reviews. 
 

http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr300_main_02.tpl
https://app.leg.wa.gov/wac/default.aspx?cite=173-340-720
https://app.leg.wa.gov/wac/default.aspx?cite=173-340-720
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
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Figure 3-1.  Source Operable Units in the Central Plateau. 
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Figure 3-2.  Hanford Groundwater Operable Units. 
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The following 12 source OUs and 2 groundwater OUs, which are based in the Central Plateau, are 
undergoing the RI/FS process and are out of scope for this 5-year review report but will be included in 
future 5-year reviews once remedial action decisions are published in RODs and implementation of the 
remedy has been initiated. 
 

• Source OUs not included in this 5-year review: 
 
− 200-BC-1, cribs, trenches, and tank associated with uranium recovery and tank waste 

scavenging operations in the 200-East Inner Area 
 

− 200-CB-1, B-Plant canyon and service facility 
 

− 200-CP-1, PUREX canyon and service facility 
 

− 200-CR-1, REDOX canyon and service facility 
 

− 200-CW-1, cooling water ponds and ditches in 200 Area 
 

− 200-DV-1, cribs and trenches in the 200 Area that contributed to deep vadose-zone 
contamination 
 

− 200-EA-1, 200-East Inner Area waste sites 
 

− 200-IA-1, Inner Area shallow sites 
 

− 200-IS-1, pipelines and associated structures in Central Plateau 
 

− 200-OA-1, trenches, cribs, pits, ditches, dumping areas in Central Plateau Outer Area 
 

− 200-SW-2, radioactive solid waste landfills 
 

− 200-WA-1, 200-West Inner Area waste sites. 
 

• Groundwater OUs not included in this 5-year review: 
 
− 200-BP-5, groundwater in northern portion of 200-East Area and adjacent northwest regions 

 
− 200-PO-1, groundwater in southern portion of 200-East Area and eastward regions. 

 
 
3.3 200 Area Operable Units Included in this Review 
 
3.3.1 200 Area Groundwater Operable Units Included in this Review 
This section covers the following 200 Area groundwater OUs that, as of December 2020, had published 
RODS: 
 

• 200-UP-1 groundwater OU 
• 200-ZP-1 groundwater OU. 
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An interim ROD for the two other groundwater OUs in the 200 Area (200-BP-5 and 200-PO-1) was 
published in 2021 and will, therefore, be evaluated for protectiveness during the future (2021–2025) 
5-year review.  
 
3.3.1.1  200-UP-1 Groundwater Operable Unit 
Background 
The 200-UP-1 groundwater OU is 1 of 10 groundwater OUs on the Hanford Site, and 1 of 4 groundwater 
OUs located on the Central Plateau (Figure 3-2).  The 200-UP-1 OU consists of the groundwater beneath 
the southern portion of the 200-West Area (Figure 3-3). 
 
The 200-West Area contains waste management facilities and former irradiated fuel reprocessing 
facilities that have been grouped into four process areas:  U-Plant, Z-Plant, REDOX Plant, and T-Plant.  
The major waste streams that contributed to 200-UP-1 OU groundwater contamination were associated 
with the plutonium-separation and uranium recovery operations at the REDOX Plant and U-Plant 
facilities, where liquid wastes were disposed of to the ground via ponds, cribs, ditches, and trenches.  
The REDOX Plant operated from 1952 to 1967 and U-Plant operated from 1952 to 1957.  As effluent was 
discharged to these waste sites in the past, the more mobile contaminants migrated through the vadose 
zone to groundwater.  Some groundwater contamination also resulted from SST leaks or unplanned 
releases associated with Waste Management Area (WMA) S-SX and WMA U.  In addition, groundwater 
contamination has migrated from the adjacent 200-ZP-1 OU into the 200-UP-1 OU; this contamination 
originated from liquid waste disposed of to the ground at Z-Plant plutonium concentration and recovery 
facilities. 
 
The waste sites and soil above the 200-UP-1 OU are the sources of the groundwater contamination in the 
OU and are or will be addressed as part of the cleanup of other source OUs through separate CERCLA or 
RCRA actions. 
 
COCs for the 200-UP-1 OU include carbon tetrachloride, chromium (total and hexavalent), nitrate, 
iodine-129, technetium-99, tritium, and uranium.  
 
Current land use on the 200-West Area portion of the Central Plateau where the 200-UP-1 groundwater 
OU is located is industrial, and public access is restricted.  Land use is anticipated to remain industrial for 
the foreseeable future.  The land is and, for the foreseeable future, will be used for ongoing waste disposal 
operations and infrastructure services. 
 
A summary of the 200-UP-1 groundwater OU condition, as of 2020, is included in DOE/RL-2020-60, 
Hanford Site Groundwater Monitoring Report for 2020. This report and similar reports for calendar years 
prior to 2020 can also be accessed online as noted below:  
 

• Hanford Site Groundwater Monitoring Reports (published annually to address the previous 
calendar year):  http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports 
 

• Annual Summary Reports for the Pump and Treat Operations in the Hanford Central Plateau 
Operable Units for each prior year can be accessed through the same link at 
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports. 

 
Chronology 
Table 3-1 lists the remedial action decision documents associated with the 200-UP-1 groundwater OU as 
of December 31, 2020. 
 

https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://www.epa.gov/rcra
https://pdw.hanford.gov/document/AR-16952
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
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Figure 3-3.  Location of 200-UP-1 and 200-ZP-1 Groundwater Operable Units. 
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Table 3-1.  Decision Documents for the 200-UP-1 Groundwater Operable Unit. 

Date Location Title 
2/1997 EPA/ROD/R10-

97/048 
Declaration of Record of Decision for the U.S. DOE Hanford 200-UP-1 
Operable Unit, 200 Area, Hanford Site, Benton County, Washington.  This 
document records the initial decision for this interim ROD:  Extract groundwater 
from high-concentration zone of uranium and technetium-99 plumes and treat at 
the 200 Area Effluent Treatment Facility. 

2/2009 Ecology et al. 2009 Explanation of Significant Differences for the Interim Action Record of 
Decision for the 200-UP-1 Groundwater Operable Unit, Hanford Site, Benton 
County, Washington.  This revised decision adds the national MCL of 30 µg/L for 
uranium as an ARAR for treating extracted water, replaces 719 L/min 
(190-gal/min) pumping with a pumping requirement from existing and new wells 
consistent with an approved RD/RAWP until uranium and technetium-99 
concentrations are less than 10 times the MCL for 4 consecutive quarters, adds 
sampling requirements, and updates cost estimates and IC requirements. 

9/2012 EPA 2012 Record of Decision For Interim Remedial Action, Hanford 200 Area Superfund 
Site, 200-UP-1 Operable Unit.  This revised decision supersedes the previous 
interim action ROD (February 1997) and ESD (February 2009).  The remedial 
action includes groundwater extraction and treatment (with flow path control 
through injection of treated water) in combination with monitored natural 
attenuation for technetium-99, uranium, chromium (total and hexavalent), nitrate, 
and carbon tetrachloride; monitored natural attenuation for tritium; hydraulic 
containment and further treatment technology evaluation for iodine-129; remedy 
performance monitoring; and ICs. 

ARAR = applicable or relevant and appropriate requirement 
ESD = explanation of significant differences 
IC = institutional control 
MCL = maximum contamination level 

O&M = operation and maintenance 
OU = operable unit 
ROD = record of decision 

 
 
See Appendix B for a consolidated list of decision documents for Hanford Site OUs. 
 
Remedial Action 
Goals and Objectives.  In accordance with the NCP, “EPA expects to return useable ground waters to 
their beneficial uses wherever practicable, within a timeframe that is reasonable given the particular 
circumstances of the site” (40 CFR 300.430[a][1][iii][F]).  EPA generally defers to state definitions of 
groundwater classification provided under EPA-endorsed Comprehensive State Groundwater Protection 
Programs (EPA/540/G-88/003). 
 
Groundwater from the 200-UP-1 OU is contaminated and is not currently withdrawn from the aquifer for 
beneficial use; however, the potential beneficial use of the groundwater is as a drinking water source.  
Consistent with the beneficial-use classifications of Washington State and the EPA, the goal for 
remediating 200-UP-1 OU groundwater is to reduce contamination to levels that will allow its use as a 
future drinking water source.  Based on the expectations for groundwater restoration, the interim RAOs 
for the 200-UP-1 OU, as stated in the interim action ROD (EPA 2012), are as follows: 
 

• RAO 1.  Return the 200-UP-1 OU groundwater to beneficial use as a potential drinking 
water source. 
 

• RAO 2.  Prevent human exposure to contaminated 200-UP-1 OU groundwater that exceeds 
acceptable risk levels for drinking water. 

 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D8818852
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D8818852
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0903110450
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr300_main_02.tpl
https://semspub.epa.gov/work/HQ/175659.pdf
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
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Remedy Components.  The Record of Decision For Interim Remedial Action, Hanford 200 Area 
Superfund Site 200-UP-1 Operable Unit (EPA 2012) provided the following summary-level description 
of the primary components of the selected remedy for the 200-UP-1 groundwater OU (see italicized text 
in the following box). 
 
 

Excerpt from ROD (EPA 2012): 
Groundwater Extraction and Treatment.  The groundwater extraction and treatment component will use a pump-
and-treat (P&T) system consisting of a network of groundwater extraction wells, conveyance piping (with 
transfer pump stations), and use of the existing groundwater treatment facility in the 200 West Area.  The system 
will be modified to meet the 200-UP-1 OU selected remedy treatment requirements.  Extraction wells will be 
designed and installed to remove contaminated groundwater from the aquifer and to reduce or prevent further 
plume migration. 
 
The P&T system will be designed and implemented in combination with monitored natural attenuation to achieve 
cleanup levels for all COCs in the 200-UP-1 OU except I-129 within the following time frames:  15 years for 
Tc-99, 25 years for uranium, 25 years for chromium (total and hexavalent) through P&T, 35 years for nitrate 
through P&T and monitored natural attenuation (MNA), 125 years for carbon tetrachloride through P&T and 
MNA, and 25 years for tritium through MNA.  Injection wells will be used to inject treated water back into the 
aquifer to provide flow path (gradient) control. 
 
Monitored Natural Attenuation.  The selected remedy relies on MNA for parts of the nitrate and carbon 
tetrachloride plumes and for the entire tritium plume.  The parts of the nitrate plume that will be addressed 
through MNA are the diffuse (low-concentration) nitrate plume areas not captured by the P&T system.  Carbon 
tetrachloride will require the longest MNA time frame (estimated to be 125 years), which is consistent with the 
MNA timeframe for carbon tetrachloride identified in the ROD for the adjacent 200-ZP-1 OU.  The tritium plume 
will be addressed through MNA because of its short radioactive half-life (12.3 years) and lack of effective tritium 
groundwater treatment technology. 
 
I-129 Hydraulic Containment and Treatment Technology Evaluation.  The technology evaluation for I-129 that 
was completed as part of the feasibility study determined that no current treatment technology can achieve the 
federal DWS of 1 pCi/L for the I-129 concentrations present in the 200-UP-1 OU.  DOE will evaluate potential 
treatment options for I-129 as part of the selected remedy through further technology evaluation.  If one or more 
viable technologies is identified, treatability tests will be conducted for those technologies.  Hydraulic 
containment of the I-129 plume will be implemented until a subsequent remedial decision for the I-129 plume 
is made.  Hydraulic containment will be performed using injection wells placed at the leading edge of the 
I-129 plume. 
 
The selected remedy requires an interim waiver of the federal DWS of 1 pCi/L for I-129, which is an ARAR.  If a 
viable treatment technology is not available, the use of a technical impracticability waiver under 
40 CFR 300.430(f)(l)(ii)(c) may need to be considered as part of the final remedy. 
 
Remedy Performance Monitoring.  Remedy performance monitoring must be conducted over the life of the 
interim remedial action to evaluate and confirm its performance and optimize its effectiveness.  Performance 
monitoring for the extraction and injection well network will include groundwater sampling and analysis for 
COCs, extraction well flow rate assessments, and water level measurements.  This will allow evaluation of each 
contaminant’s mass removal rate as well as determine the effectiveness of the injection well network to 
hydraulically contain the I-129 plume.  Because cleanup decisions for the soil OUs located above the 200-UP-1 
OU have not yet been identified, monitoring will also be conducted for the final contaminants of potential 
concern (COPC), which include the COCs and the following contaminants:  1,4-dioxane, chloroform, 
tetrachloroethene, trichloroethene, and strontium-90.  Monitoring for the final COPCs will help determine 
whether they are impacting groundwater at concentrations that may pose an unacceptable risk to human health 
and the environment. 
 
Performance monitoring of the 200 West Groundwater Treatment Facility includes sampling and analysis to 
evaluate the effectiveness of the facility to remove or treat COCs in extracted groundwater to meet treatment 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
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requirements before returning the water to the aquifer.  Performance monitoring will also be used to confirm that 
the natural attenuation processes for carbon tetrachloride, tritium, and nitrate are performing as planned. 
 
Institutional Controls.  Institutional controls will be required for the 200-UP-1 OU as long as groundwater 
contamination precludes its use as a potential source of drinking water.  These institutional controls include the 
requirement that DOE control access to groundwater to prevent exposure of humans to contaminated 
groundwater, except as otherwise authorized by EPA, and the requirement that DOE prohibit activities that 
would damage components of the remedy or disrupt or lessen performance of any component of the remedy, 
except as otherwise authorized in lead regulatory agency-approved documents.  The DOE is responsible for 
implementing, maintaining, reporting on, and enforcing the institutional controls required under this ROD.  
Although DOE may later transfer these procedural responsibilities to another party by contract, property 
conveyance agreement, or other means, DOE shall retain ultimate responsibility for remedy integrity and 
institutional controls. 

 
 
Remedy Implementation Progress Prior to this Review Period.  Remedy implementation before this 
this 5-year review period, in accordance with the 1997 interim action ROD (EPA/ROD/R10-97/048) as 
amended, primarily involved pumping the highest concentration zone of the uranium and technetium-99 
groundwater plumes at U-Plant in the 200-UP-1 groundwater OU followed by treatment using the 
existing 200 Area Effluent Treatment Facility (a state-permitted dangerous waste management unit).  The 
effluent from the 200 Area Effluent Treatment Facility was then discharged to a state-permitted 
wastewater discharge facility.  This interim remedial action reduced contaminant mass within the plume 
and minimized migration of uranium and technetium-99 from the 200-West Area.  The 200-UP-1 
(U-Plant) Pump and Treat System, located in the area of U-Plant, operated until 2011 when the RAOs 
within the capture zone were satisfied.  ICs were also in place to restrict access to groundwater.  
Additional detail on this earlier period of 200-UP-1 groundwater remediation can be found in Appendix A 
of the 2011 annual pump-and-treat report (DOE/RL-2012-03). 
 
During the previous review period of 2011-2015, implementation of the 2012 interim action ROD 
(EPA 2012) began. The WMA S-SX groundwater extraction system (for technetium-99) began operating 
in 2012 and continued to operate under the new ROD. Modifications were made to the 200-West Pump 
and Treat to add an ion-exchange treatment train for uranium. Design and construction of the groundwater 
extraction system for the U-Plant area was completed; the system began operating during September 
2015. Design and construction for the iodine-129 hydraulic control remedy was completed and this 
system began operating during October 2015. The performance monitoring plan was released 
(DOE/RL-2015-14, Performance Monitoring Plan for the 200-UP-1 Groundwater Operable Unit 
Remedial Action) and the draft iodine-129 treatment technology evaluation plan was released 
(DOE/RL-2015-69, UP-1 Evaluation Plan for Iodine – Draft A). 
 
Issues/Corrective Actions from the Previous (2011-2015) 5-Year Review.  No previous issues or 
actions were noted for the 200-UP-1 OU in the 2011-2015 CERCLA 5-year review. 
 
Protectiveness Statement from the Previous (2011-2015) 5-Year Review Report (DOE/RL-2016-01).  
The 200-UP-1 groundwater OU protectiveness statement from the previous (2011–2015) 5-year review 
report was noted as follows: 
 

200-UP-1 Groundwater OU – Will Be Protective.  The remedy at the 200-UP-1 
groundwater OU is expected to be protective of human health and the environment upon 
completion of the final remedy. Implementation of uranium treatment capability in the 
200 West P&T was completed during this 5-year review period.  Publication of a draft 
treatment technology evaluation plan for iodine-129 was also accomplished.  
Characterization of the chromium plume to support remedy design was initiated in late 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D8818852
https://pdw.hanford.gov/document/1207180240
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0080202H
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0079158H
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/0071636H
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2015 and will be completed after this 5 year review period.  The interim action remedy 
component of groundwater ICs is fully implemented and ensures that exposure pathways 
that could result in unacceptable risks to human health are being controlled. 

 
Progress Since 2011-2015 Review 
Accomplishments.  The primary remedial action accomplishments for the 200-UP-1 groundwater OU 
during the past 5 years (2016-2020) can be summarized as follows: 
 

• Continued operating the S-SX Tank Farms Groundwater Extraction System (interim action; 
startup in July 2012) 
 
− Removed 3.7 Ci technetium-99 since startup 

 
− Removed 56.5 kg (124.6 lb) total chromium since startup (a continuous record of hexavalent 

chromium analyses is not readily available but hexavalent chromium is included in total 
chromium analyses) 

 
− Removed 42,758 kg (94,265 lb) nitrate since startup 

 
− Removed 95.8 kg (211 lb) carbon tetrachloride since startup. 

 
• Continued operating the U-Plant area groundwater extraction system (interim action; started in 

September 2015) 
 
− Removed 69.2 kg (152.6 lb) uranium since startup 

 
− Removed 1.31 Ci technetium-99 since startup 

 
− Removed 149,544 kg (329,688 lb) nitrate since startup 

 
− Removed 128.4 kg (283 lb) carbon tetrachloride since startup. 

 
• Performance of the WMA S-SX groundwater extraction system was assessed and the remedy was 

found to be performing as expected (ECF-200UP1-17-0094, Fate and Transport Analysis for the 
WMA S-SX Groundwater Plumes in the 200-UP-1 Operable Unit). 
 

• Performance of the U-Plant area groundwater extraction system was assessed; it was found that 
the remedy is not performing as expected and optimization may be needed (ECF-200UP1-17-
0093, Fate and Transport Analysis for the U Plant Groundwater Plumes in the 200-UP-1 
Operable Unit; ECF-200UP1-18-0018, 200-UP-1 U Plant 2017 Uranium Plume Pump and Treat 
System Analysis).  Further details are provided in the “Technical Assessment” section below. 

 
• The iodine-129 hydraulic control system continued to operate and assessments of this system 

indicate it is functioning as expected. 
 

• Evaluated potential treatment options for iodine-129 (PNNL-29148, Assessment of Technologies 
for I-129 Remediation in the 200-UP-1 Operable Unit). No viable treatment technologies were 
identified. 

 
• Installed 24 additional extraction, monitoring, or characterization wells from 2016 through 2020. 

 

https://pdw.hanford.gov/document/0066440H
https://pdw.hanford.gov/document/0066441H
https://pdw.hanford.gov/document/0066441H
https://pdw.hanford.gov/document/0064871H
https://www.osti.gov/servlets/purl/1593516
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• Characterization of the southeast chromium plume (total and hexavalent) was completed 
(DOE/RL-2017-60, Remedial Design Investigation Report for the 200-UP-1 Operable Unit 
Southeast Chromium Plume). Remedial options were evaluated and a remedy decision is 
expected to be made following 5 years of monitoring and evaluation. 

 
Remedy Implementation.  Details on implementing the 2012 ROD are provided in the 200 UP-1 
RD/RAWP (DOE/RL-2013-07, 200-UP-1 Groundwater Operable Unit Remedial Design/Remedial 
Action Work Plan, Rev. 1).  This work plan includes detail on the basis for remedial action, remedial 
design approach, remedial action approach, remedial optimization, environmental management and 
controls, a cost estimate, and schedule through FY 2023. 
 
While operations at the 200-West Pump and Treat are under way and currently anticipated to continue for 
more than 20 years, some components of the remedy (e.g., monitored natural attenuation and ICs) are 
planned to continue for more than 100 years.  Table 3-2 presents an overview of the remedy’s primary 
components and implementation status. 
 
 

Table 3-2.  Overview of 200-UP-1 Interim Action Remedy Implementation.  (2 Pages) 
Document Type Date Title 
Interim Action 
ROD 

09/2012 EPA 2012, Record of Decision for Interim Remedial Action Hanford 200 Area 
Superfund Site 200-UP-1 Operable Unit 

RD/RA Work Plan 09/2013 DOE/RL-2013-07, 200-UP-1 Groundwater Operable Unit Remedial 
Design/Remedial Action Work Plan 

RAO 1.  Return the 200-UP-1 OU groundwater to beneficial use as a potential drinking water source 
2.  Prevent human exposure to contaminated 200-UP-1 OU groundwater that exceeds 

acceptable risk levels for drinking water. 
COCs: Carbon tetrachloride, chromium (total and hexavalent), nitrate, iodine-129, technetium-99, 

tritium, uranium 

Remedy Component 

Status (approximate percentage complete 
for implementing the remedy component as 

of December 2020)a 

Duration 
of O&M 
(~years)b 

Finishc 
(Est’d year) 

0 1-25 26-50 51-75 76-99 100% 
Groundwater extraction and treatmentd       25 2037 
Monitored natural attenuation       125e 2137 
Characterization of the southeast 
chromium plume (total and hexavalent)       N/A N/A 

I-129 hydraulic containment and 
treatment technology evaluation 

      N/A 
 

Remedy performance monitoring       125 2137 
Institutional controls       125 2137 
a Percentages reflect implementation status of the remedy component; post-startup upgrades and system performance 
optimization is considered part of O&M.  100% = fully implemented and now in O&M mode. 
b Approximate number of years to operate remedy component as estimated in ROD (shorter durations for certain COCs) 
c Estimated year when remedy component will be completed. 
d The S-SX WMA treatment has been operational since 2012; uranium treatment facility construction completed in 2015; the U-
Plant groundwater extraction system began operating in September 2015. 
e Long duration is currently driven by MNA for carbon tetrachloride and does not yet consider I-129. 
 
DOE/RL-2013-07, 2013, 200-UP-1 Groundwater Operable Unit Remedial Design/Remedial Action Work Plan, Rev. 0, U.S. 

Department of Energy, Richland Operations Office, Richland, Washington.  Available online at 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0087671. 

 

https://pdw.hanford.gov/document/AR-03137
https://pdw.hanford.gov/document/AR-04066
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
https://pdw.hanford.gov/document/AR-04066
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0087671
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Table 3-2.  Overview of 200-UP-1 Interim Action Remedy Implementation.  (2 Pages) 
EPA, 2012, Record of Decision For Interim Remedial Action, Hanford 200 Area Superfund Site 200-UP-1 Operable Unit, U.S. 

Environmental Protection Agency, Washington, D.C.  Available online at 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413.  

COC = contaminant of concern 
MNA = monitored natural attenuation 
N/A = not applicable 
O&M = operation and maintenance 
OU = operable unit 

RAO  = remedial action objectives 
RD/RA = remedial design/remedial action 
ROD  = record of decision 
WMA  = waste management area 

 
 
Technical Assessment 
Is the remedy functioning as intended by the decision documents? 
The WMA S-SX groundwater extraction system, the iodine-129 hydraulic control system, and monitored 
natural attenuation remedies as implemented under the ROD (EPA 2012) are performing as intended and 
are expected to achieve their remediation objectives. The U-Plant area groundwater extraction system is 
not performing as intended with respect to uranium and optimization of the remedy may be needed. 
 
The WMA S-SX groundwater extraction system was evaluated by groundwater modeling in 2017 
(ECF-200UP1-17-0094). The system was designed to remediate existing technetium-99 contamination in 
groundwater. The modeling results showed that without future contributions to the aquifer from 
contamination sources, technetium-99 is predicted to be below cleanup levels by the end of the 125-year 
cleanup timeframe in 2137. In addition, nitrate and chromium (total and hexavalent) concentrations are 
predicted to be below their respective cleanup levels by 2137. When approximations of the continuing 
contamination sources were included, model simulations indicate that contaminant plumes will re-form 
after the active remediation period unless near-field extraction wells are operated to contain the plumes or 
the sources are otherwise remediated. Thus, an updated strategy may be needed to address continuing 
contamination sources. 
 
The U-Plant area groundwater extraction system was evaluated by groundwater modeling in 2017 
(ECF-200UP1-17-0093) and 2018 (ECF-200UP1-18-0018). The system was designed to remediate 
existing uranium and technetium-99 plumes, and the high concentration portion of the nitrate plume, in 
the U-Plant vicinity. The modeling evaluated operation of the system on the uranium plume and the 
results showed that concentrations are predicted to remain above the 30 µg/L cleanup level after the end 
of the 125-year cleanup timeframe in 2137. Further, the modeling indicated that uncertainty in the extent 
of the uranium plume had a substantial effect on predictions of remedy performance. To reduce 
uncertainty in the plume extent, three additional wells were installed during 2019. One year of monitoring 
data from the new wells was collected during 2020 and the results indicate the uranium plume is smaller 
than previously interpreted. The uranium plume will be evaluated again by modeling to optimize the 
pump-and-treat system to achieve the RAOs. 
 
In this CERCLA 5-year review period, treatment for technetium-99 and carbon tetrachloride continued at 
the 200-West Pump and Treat. Biological treatment for nitrate was suspended in October 2019 
(DOE/RL-2019-38, Rev. 0, 200-ZP-1 Operable Unit Optimization Study Plan). The extraction and 
injection well network (as of 2020) is shown in Figure 3-4. Extraction well 299-W19-125 was added to 
the U-Plant groundwater extraction system in 2017. 
 
Table 3-3 summarizes 200-UP-1 groundwater OU contaminants removed by the WMA S-SX 
groundwater extraction system during 2020 and cumulatively since startup in 2012.  Table 3-4 
summarizes 200-UP-1 groundwater OU contaminants removed by the U-Plant Area groundwater 
extraction system in 2020 and cumulatively since startup in 2015. 
 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
https://pdw.hanford.gov/document/0066440H
https://pdw.hanford.gov/document/0066441H
https://pdw.hanford.gov/document/0064871H
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/AR-03236
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Figure 3-4.  200-West Pump and Treat System. 

 
 

Table 3-3.  Contaminant Mass (or Activity) Removed from Aquifer 
by the Waste Management Area S-SX Groundwater Extraction Systema. 

Constituent Mass (Activity) Removed During 
2020 

Mass (Activity) Removed Since 
Startup in 2012 

Technetium-99, g (Ci) 14.97 (0.254) 217.8 (3.7) 
Chromium (hexavalent), kgb 3.56 --c 
Chromium (total, unfiltered), kgb 3.52 56.5 
Nitrate (as NO3), kg b 3,395 42,758 
Carbon tetrachloride, kg 10.78 95.8 
a Source:  DOE/RL-2020-62, Calendar Year 2020 Annual Summary Report for Pump and Treat Operations in the Hanford 
Central Plateau Operable Units, Table 4-4  
b Biological treatment for nitrate was suspended in October 2019 
c A continuous record of hexavalent chromium analyses is not readily available, but hexavalent chromium is included in total 
chromium analyses 
 
DOE/RL-2020-62, 2021, Calendar Year 2020 Annual Summary for Pump and Treat Operations in the Hanford Central Plateau 

Operations Unit, Rev 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.  Available online 
at http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports. 
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Table 3-4.  Contaminant Mass (or Activity) Removed from Aquifer by the U-Plant Area 
Groundwater Extraction Systema. 

Constituent Mass (Activity) Removed During 2020 Mass (Activity) Removed Since 
Startup in 2015 

Uranium, kg 10.3 69.2 
Technetium-99, g (Ci) 5.7 (0.097) 77.2 (1.31) 
Nitrate, kgb 14,118 149,544 
Carbon tetrachloride, kg 23.1 128.4 
a Source:  DOE/RL-2020-62, Calendar Year 2020- Annual Summary Report for Pump and Treat Operations in the Hanford 
Central Plateau Operable Units, Table 4-10  
b Biological treatment for nitrate was suspended in October 2019 
 
DOE/RL-2020-62, 2021, Calendar Year 2020 Annual Summary for Pump and Treat Operations in the Hanford Central 

Plateau Operations Unit, Rev 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.  
Available online at http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports. 

 
 
Remedy performance monitoring will be conducted over the duration of the interim remedial action to 
evaluate its performance and provide data for remedy optimization.  The initial performance monitoring 
plan (DOE/RL-2015-14, Performance Monitoring Plan for the 200-UP-1 Groundwater Operable Unit 
Remedial Action, Rev. 0) was released in August 2015 and implemented in January 2016. A revised plan 
was issued in 2020 (DOE/RL-2015-14, Performance Monitoring Plan for the 200-UP-1 Groundwater 
Operable Unit Remedial Action, Rev. 1). Monitoring is performed to evaluate the pump-and-treat 
systems, hydraulic containment, and MNA components.  The monitoring network has been enhanced by 
24 additional wells that were constructed during the 2016 to 2020 review period.  Figure 3-5 shows the 
location of groundwater monitoring, extraction, and injection wells associated for the 200-UP-1 OU in 
2020. 
 
Mapping of the water table indicates the iodine-129 plume hydraulic control remedy is functioning as 
intended. The system consists of three injection wells operating near the leading edge of the iodine-129 
plume. Hydraulic gradient in this area has been reduced or reversed, which will slow the eastward 
migration of the plume (DOE/RL-2020-62). 
 
Sampling data indicates that monitored natural attenuation of the tritium and nitrate plumes is proceeding 
as expected. The sample results are used to calculate the 95% upper confidence limit on plume 
concentrations; this metric shows good agreement with model predictions (DOE/RL-2020-62). 
 
Because cleanup decisions for some source OUs located above the 200-UP-1 OU are pending (e.g., 
200-WA-1 and 200-IA-1), monitoring is being conducted for the 200-UP-1 COCs noted earlier as well as 
waste site contaminants of potential concern (COPCs), which include the COCs and the following 
contaminants: 1,4-dioxane, chloroform, tetrachloroethene, TCE, and strontium-90.  Monitoring for these 
COPCs will help determine whether they are impacting groundwater at concentrations that may pose an 
unacceptable risk to human health and the environment.  Table 3-5 provides an overview of 200-UP-1 
contaminant plume areas and associated changes to the areas during this 5-year review period.  Plume 
maps in Figure 3-6 show the changes in plume shapes and areas during this 5-year review period.  The 
Figure 3-7 trend plots depict the estimated annual changes in contaminant plume areas over the past 
several 5-year periods. 
 
For more detailed information on the 200-UP-1 groundwater OU well locations, distribution of 
contaminant concentrations within each plume, historic trends associated with each of the 200-UP-1 

http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0080202H
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0080202H
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
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COCs, as well as for performance metrics associated with 200-UP-1 OU groundwater treatment, visit the 
following links: 
 

• Hanford Site Groundwater Monitoring Report (published each summer for the previous calendar 
year):  http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports 
 

• Annual Summary Report for Pump-and-Treat Operations in the Central Plateau (published for 
each summer for the previous calendar year):  
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports. 

 
The remedy components involving groundwater extraction and treatment, monitored natural attenuation, 
iodine-129 hydraulic control and treatment technology evaluation, and remedy performance monitoring 
are supporting achievement of RAO 1. 
 
ICs for the 200-UP-1 groundwater OU, as required by the interim action ROD (EPA 2012), are described 
in the 200-UP-1 Groundwater Operable Unit Remedial Design/Remedial Action Work Plan, 
(DOE/RL-2013-07, Rev. 1), and are actively managed in support of RAO 2.  Specific details associated 
with each IC also have been incorporated into Sitewide Institutional Controls Plan for the Hanford 
CERCLA Response Actions and RCRA Corrective Actions (DOE/RL-2001-41), this report is routinely 
updated within 180 days after publication of each decision document that addresses ICs.   
 
 

Table 3-5.  Overview of 200-UP-1 Groundwater Contaminant Plumes.a 

Groundwater 
Contaminant 

Cleanup 
Levelb 

Maximum 
Concentration 

(2019) 

Plume Areac (km2) Shoreline 
Intersectiond (m) 

2015 2020 Change 2015 2020 Change 
Carbon tetrachloride 3.4 µg/L 390 µg/L 18.0e 20.1e 2.1 0 0 0 
Chromium (hexavalent and 
total) 

48f/100g µg/L 269/264 µg/L 5.7/0.5h 11.7/3.9h 6.0/3.4 0 0 0 

Nitrate 45 mg/L 217 mg/L 5.7 7.0 1.3 0 0 0 
Iodine-129 1 pCi/L 16.4 pCi/L 3.5 3.7 0.2 0 0 0 
Technetium-99 900 pCi/L 18,600 pCi/L 0.3 0.14 -0.16 0 0 0 
Tritium 20,000 pCi/L 210,000 pCi/L 5.4 3.5 -1.9 0 0 0 
Uranium 30 µg/L 1,840 µg/L 0.3 0.09 -0.21 0 0 0 
a Source:  Hanford Annual Groundwater Monitoring Reports for 2015 and 2020 
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports 
b From Table 14 of Record of Decision for Interim Remedial Action Hanford 200 Area Superfund Site 200-UP-1 Operable Unit 
(EPA 2012). 
c Estimated area above the cleanup level, unless otherwise noted. 
d Length of Columbia River shoreline intersected by contaminant plumes. 
e Represents the entire extent of the plume (including the 200-ZP-1 OU) above 3.4 μg/L. 
f WAC 173-340, “Model Toxics Control Act—Cleanup,” Method B groundwater cleanup level for hexavalent chromium. 
g Federal drinking water standard for total chromium. 
h Plume areas (0.5 and 3.9 km2) above the 100 μg/L federal drinking water standard for total chromium; 11.7 value represents 
plume area above 48 μg/L cleanup level for hexavalent chromium.  
 
EPA, 2012, Record of Decision For Interim Remedial Action, Hanford 200 Area Superfund Site 200-UP-1 Operable Unit, U.S. 

Environmental Protection Agency, Washington, D.C.  Available online at 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413. 

 
 

http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0087671
https://pdw.hanford.gov/document/AR-01129
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
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(Source:  Calendar Year 2019 Annual Summary Report for Pump and Treat Operations  

in the Hanford Central Plateau Operable Units [DOE/RL-2019-68]) 
Figure 3-5.  Locations of 200-UP-1 Wells Sampled in 2020. 
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Figure 3-6.  200-UP-1 and 200-ZP-1 Groundwater Operable Unit Plumes in  

2015 (top) and 2020 (bottom). 
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Figure 3-7.  200-UP-1 Trend Plots of Contaminant Plume Areas (2003-2020). 

 
 
The ICs implemented for the 200-UP-1 OU are required to prevent human exposure to contaminated 
groundwater and include warning notices, entry restrictions, land-use management (land use), 
groundwater-use management (excavation permits), and miscellaneous provisions.  These ICs are 
assessed annually and DOE presents a summary including any noted issues or actions to the Site 
regulators each fall at the unit managers’ meeting.  The presentation is documented in the meeting 
minutes attachments (e.g., CHPRC-2003756), which are archived in the Hanford Site Administrative 
Record.  The annual IC assessments are also now captured in an annual report (e.g., HNF-65616, FY2020 
Sitewide Institutional Control Assessment, Rev. 0).  During the 5-year review period of 2016 through 
2020, appropriate ICs for the 200-UP-1 groundwater OU were found to be in place and maintained, and 
the objectives for the ICs are being met.   
 
Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used at the 
time of remedy selection still valid? 
The exposure assumptions, toxicity data, cleanup levels, and interim RAOs used at the time of remedy 
selection (2012) are still valid for the OU. 
 
Has any other information come to light that could call into question the protectiveness of the remedy? 
At the time of remedy selection in 2012, the peak technetium-99 concentration downgradient from the 
WMA U Tank Farm was 3,400 pCi/L. Since then, the peak concentration has increased to a level that 
may call into question the protectiveness of the remedy. The peak concentration during the current 5-year 
review cycle was 13,800 pCi/L in 2018. At the end of 2020, the peak concentration was 5,660 pCi/L. 
Modeling results indicate that WMA U is expected to continue to be a source of groundwater 
contamination in the future (ECF-HANFORD-20-0131, Cumulative Impact Evaluation Vadose Zone 
Model for the U Farm Area, No Further Action Scenario). Installation of characterization wells is planned 
to better define the extent of contamination. This will be followed by an assessment to determine if a 
groundwater extraction system for WMA U should be implemented.  
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No other information has come to light that would call into question the protectiveness of the remedy. 
Groundwater concentrations of chromium (total and hexavalent) in well 299-W26-13 near the 216-S-10 
pond waste site increased during the previous 5-year period.  During the current review period, 
concentrations for both total chromium and hexavalent chromium were stable at approximately 150 μg/L, 
which is about 3 times the 48 μg/L cleanup level.  This situation will continue to be monitored during the 
next 5-year review period.  
 
In accordance with the RD/RAWP (DOE/RL-2013-07), additional characterization of the chromium 
plume (total and hexavalent) southeast of the 200-West Area (Figure 3-6) was performed during 2016 and 
2017 (DOE/RL-2017-60).  Eleven characterization wells were drilled and the results showed the plume is 
about twice the size as previously mapped, extending farther west, south, and east. Several remedial 
options were evaluated as reported in DOE/RL-2017-60. A remedy decision is expected to be made in the 
future after 5 years of additional monitoring and evaluation beginning in FY 2020. 
 
Concentrations of technetium-99 are increasing downgradient of the northern part of the SX Tank Farm 
and outside of the groundwater extraction system capture zones. The peak concentration during 2020 was 
4,120 pCi/L (well 299-W22-115). A possible source other than the S-SX Tank Farms is the nearby 
216-S-1&2 Cribs. An updated strategy may be needed to address continuing contamination sources. 
Concentrations in this area will continue to be monitored and evaluated during the next 5-year review 
cycle (2021-2025). 
 
The 2012 ROD (EPA 2012) required that potential iodine-129 treatment options be evaluated. The ROD 
further stated that if a viable treatment technology is not available, a technical impracticability waiver 
may need to be considered. An iodine-129 treatment technology evaluation plan was released in 2018 
(DOE/RL-2015-69, UP-1 Evaluation Plan for Iodine). It identified iodine-129 fate and transport 
processes and provided an overview of possible groundwater remediation options. From 2017 through 
2019, PNNL evaluated potential treatment options for iodine-129 (PNNL-29148, Assessment of 
Technologies for I-129 Remediation in the 200-UP-1 Operable Unit). The conclusion of these evaluations 
was that none of the candidate remediation technologies for the iodine-129 plume are practicable.  
 
Issues/Recommendations During this (2016-2020) Review Period 
One issue specific to the 200-UP-1 OU was identified during this 5-year review. Concentrations of 
technetium-99 have increased substantially downgradient from WMA U, peaking at 13,800 pCi/L during 
this review period. The peak concentration during 2012, when the interim ROD (EPA 2012) was issued, 
was 3,400 pCi/L. Modeling has indicated that WMA U is expected to continue to be a source of 
groundwater contamination in the future (ECF-HANFORD-20-0131). The interim ROD did not identify 
an active remedy for this area. 
 
To address the increasing technetium-99 concentrations downgradient from WMA U, additional 
characterization/monitoring wells will be installed to better define the extent of technetium-99 
contamination. At least four quarters of data will be collected from the new wells, and modeling will be 
performed to evaluate if active remediation is warranted for WMA U. 
 
Issue UP1-1.  Concentrations of technetium-99 downgradient from WMA U have increased substantially 
during this review period, and the interim ROD does not identify an active remedy for this area. 
 
Recommendation UP1-1.  Install additional characterization/monitoring wells to better define the extent 
of technetium-99 downgradient of WMA U, collect at least four quarters of data from the new wells, 
perform modeling to determine the current state of the contaminant and position of the plume(s), and 
determine if there is unacceptable risk due to this contaminant (Milestone Date: September 30, 2025). 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0087671
https://pdw.hanford.gov/document/AR-03137
https://pdw.hanford.gov/document/AR-03137
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413
https://pdw.hanford.gov/document/0065438H
https://www.osti.gov/servlets/purl/1593516
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0091413


DOE/RL-2021-01 
Rev. 0 

3-23 

 
Does this issue/action currently affect the protectiveness of the remedy? – NO. 
Will this issue/action affect the protectiveness of the remedy in the future? – NO. 

 
Protectiveness Statement 
200-UP-1 Groundwater OU – Will Be Protective.  The remedy at the 200-UP-1 groundwater OU is 
expected to be protective of human health and the environment upon completion of the final remedy. 
Further characterization of the U-Plant area uranium plume was completed during this 5-year review 
period.  This will be followed by optimization of the uranium plume remedy. The final treatment 
technology evaluation plan for iodine-129 was released and treatment technologies were evaluated. A 
viable treatment technology was not identified.  Characterization of the chromium plume (total and 
hexavalent) was completed during this 5-year review period.  The plume will be monitored and evaluated 
for 5 years before a remedy decision is made, which is consistent with the approach identified in the 
interim ROD. Technetium-99 concentrations have increased downgradient from WMA U. Additional 
characterization will be performed and the need for a groundwater extraction system will be assessed. The 
interim action remedy component of groundwater ICs is fully implemented and ensures that exposure 
pathways that could result in unacceptable risks to these areas are being controlled. 
 
3.3.1.2  200-ZP-1 Groundwater Operable Unit 
Background 
The 200-ZP-1 groundwater OU is 1 of 10 groundwater OUs on the Hanford Site, and 1 of 4 located on the 
Central Plateau (Figure 3-2).  Collectively, these four OUs and their RODs will define the necessary 
groundwater cleanup actions across the Central Plateau.  The 200-ZP-1 OU consists of the groundwater 
beneath the northern portion of the 200-West Area. 
 
The 200-West Area contains waste management facilities and former irradiated fuel reprocessing 
facilities that have been grouped into four process areas:  U-Plant, Z Plant, REDOX Plant, and T-Plant.  
The major waste streams that contributed to groundwater contamination in the 200-ZP-1 OU were 
associated with plutonium-separation operations at T-Plant (1944-1956) and plutonium concentration 
and recovery operations at Z-Plant (1949-1989) in the 200-West Area.  Liquid waste disposal in the 
cribs and trenches near the T-Plant and Z-Plant facilities resulted in several groundwater 
contamination plumes in the 200-ZP-1 OU. 
 
COCs for the 200-ZP-1 OU are carbon tetrachloride, chromium (total and hexavalent), nitrate, iodine-
129, technetium-99, TCE, and tritium.  Carbon tetrachloride is the primary risk driver forming a plume 
that covers more than 13 km2 (5 mi2) extending north, south, and east from the source areas.  During 
recent decades, groundwater in the northern 200-West Area flowed east-northeast, but flow is now 
influenced locally by ongoing remedial action activities. 
 
Current land-use activities on the 200-West Area of the Central Plateau where the 200-ZP-1 groundwater 
OU is located are industrial and public access to the site is restricted.  Land use is anticipated to remain 
industrial for the foreseeable future, with the land being used for ongoing waste disposal operations and 
infrastructure services. 
 
A summary of the 200-ZP-1 groundwater OU condition, as of 2020, is included in DOE/RL-2020-60, 
Hanford Site Groundwater Monitoring Report for 2020. This report and similar reports for calendar years 
prior to 2020 can also be accessed online as noted below:: 
 

• Hanford Site Groundwater Monitoring Reports (published annually to address the previous 
calendar year):  http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports  

https://pdw.hanford.gov/document/AR-16952
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
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• Annual Summary Reports for Pump and Treat Operations in the Hanford Central Plateau 

Operable Units (published annually to address the prior calendar year’s performance):  
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports. 

 
Chronology 
Table 3-6 lists the remedial action decision documents associated with the 200-ZP-1 groundwater OU as 
of December 31, 2020. 
 
 

Table 3-6.  Decision Documents for the 200-ZP-1 Groundwater Operable Unit. 
Date Location Title 
5/1995 EPA 1995 Declaration of the Interim Record of Decision for the 200-ZP-1 Operable 

Unit.  This interim action ROD involves pump-and-treat to address carbon 
tetrachloride, chloroform, and trichloroethylene; treatment with air stripping 
and vapor-phase activated carbon; and reinjection of treated water.  The 
interim action continued until the final action was instituted in 2012. 

9/2008 EPA 2008 Record of Decision, Hanford 200 Area, 200-ZP-1 Operable Unit Superfund 
Site, Benton County, Washington.  This is a final action ROD involving 
pump-and-treat to address carbon tetrachloride, nitrate, chromium, 
trichloroethylene, iodine-129, technetium-99, and natural radioactive decay to 
address tritium; monitored natural attenuation; flow-path control through 
injection of treated water; and institutional controls. 

O&M = operation and maintenance 
OU = operable unit 
ROD = record of decision 

 
 
See Appendix B of this document for a consolidated list of decision documents for Hanford Site OUs. 
 
Remedial Actions 
Goals and Objectives.  In accordance with the NCP, “EPA expects to return useable ground waters to 
their beneficial uses wherever practicable, within a timeframe that is reasonable given the particular 
circumstances of the site” (40 CFR 300.430[a][1][iii][F]).  EPA generally defers to state definitions of 
groundwater classification provided under EPA-endorsed Comprehensive State Groundwater Protection 
Programs (EPA/540/G-88/003). 
 
Groundwater from the 200-ZP-1 OU is contaminated and is not currently withdrawn from the aquifer for 
beneficial use; however, the potential beneficial use of the groundwater is as a drinking water source.  
Consistent with the beneficial-use classifications of Washington State and the EPA, the goal for 
remediating 200-ZP-1 OU groundwater is to reduce contamination to levels that will allow its use as a 
future drinking water source. 
 
Based on the expectations for groundwater restoration, the RAOs, as stated in the 200-ZP-1 OU ROD 
(EPA 2008), are as follows: 
 

• RAO 1.  Return the 200-ZP-1 OU groundwater to beneficial use (restore groundwater to achieve 
domestic drinking water levels) by achieving the cleanup levels (provided later in Table 11 [of 
the ROD]).  This objective is to be achieved within the entire 200-ZP-1 OU groundwater plume.  
The estimated timeframe to achieve cleanup levels is within 150 years. 
 

http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D3408160
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr300_main_02.tpl
https://semspub.epa.gov/work/HQ/175659.pdf
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
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• RAO 2.  Apply ICs to prevent the use of groundwater until the cleanup levels (provided later in 
Table 11 [of the ROD]) have been achieved.  Within the entire OU groundwater plumes, ICs must 
be maintained and enforced until the cleanup levels are achieved, which is estimated to be within 
150 years. 
 

• RAO 3.  Protect the Columbia River and its ecological resources from degradation and 
unacceptable impact caused by contaminants originating from the 200-ZP-1 OU.  This final 
objective is applicable to the entire 200-ZP-1 OU groundwater plume.  Protection of the 
Columbia River from impacts caused by 200-ZP-1 OU contaminants must last until the cleanup 
levels are achieved, which is estimated to be within 150 years. 
 

Remedy Components.  The final action ROD (EPA 2008) signed in 2008 provided the following 
summary-level descriptions (see italicized text in the following box) of the primary components of the 
selected remedy for the 200-ZP-1 Groundwater OU (i.e., groundwater extraction and treatment, 
monitored natural attenuation, flow path control, and ICs). 
 
 

Excerpt from ROD (EPA 2008): 
Groundwater Extraction and Treatment.  A groundwater pump-and-treat system will be designed, installed and 
operated in accordance with an approved remedial design/remedial action (RD/RA) work plan.  The system will 
be designed to capture and treat contaminated groundwater to reduce the mass of carbon tetrachloride, total 
chromium (chromium III and chromium VI), nitrate, trichloroethylene, iodine-129, and technetium-99, 
throughout the 200-ZP-1 OU by a minimum of 95% in 25 years.  The pump-and-treat component will be 
designed and implemented in combination with monitored natural attenuation to achieve cleanup levels listed in 
Table 11 for all COCs in 125 years.  Carbon tetrachloride concentrations in the groundwater above 100 μg/L 
correspond to approximately 95% of the mass of carbon tetrachloride currently residing in the aquifer.  The 
estimated pumping rate required to reduce the mass of COCs by 95% in 25 years is 1,600 gpm for this action.  
The fate and transport evaluation estimated that a system comprised of 27 extraction and 27 injection wells 
would be needed to achieve the design requirements. 
 
Following extraction, the COCs in groundwater (except tritium) will be treated to achieve the cleanup levels 
listed in Table 11 of the ROD.  The treated groundwater will then be returned to the aquifer through 
injection wells. 
 
Specific extraction and injection well locations, treatment equipment design, operational requirements, and other 
system details will be determined during the remedial design phase and will be documented in the RD/RA work 
plan and its accompanying remedial design (the “RD/RA documents”).  The RD/RA documents will be reviewed 
and approved by EPA. 
 
The remedial design will also consider as necessary the need for treatment of other constituents (such as 
uranium) that may be captured by the 200-ZP-1 OU extraction wells.  While not COCs for the 200-ZP-1 OU, 
such constituents may be encountered during restoration from sources related to the other adjacent groundwater 
OUs.  There is no viable treatment technology to remove tritium from the groundwater. However, the half-life of 
tritium is sufficiently short, so the tritium will decay below the cleanup standard before it leaves the industrial 
land-use zone. 
 
Monitored Natural Attenuation (MNA).  In addition to the pump-and-treat system, natural attenuation processes 
will be used to reduce concentrations to below the cleanup levels. 
 
Natural attenuation processes to be relied on as part of this component include abiotic degradation, dispersion, 
sorption, and, for tritium, natural radioactive decay.  Monitoring will be employed in accordance with the 
approved RD/RA documents to evaluate the effectiveness of the pump-and-treat system and natural attenuation 
processes.  Fate and transport analyses conducted as part of the FS (DOE/RL-2007-28) indicate that the 
timeframe necessary to reduce the remaining COC concentrations to acceptable levels through MNA will be 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
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approximately 100 years.  Modeling also indicates that this portion of the plume area will remain on the Central 
Plateau geographic area during this timeframe. 
 
Monitoring is required to be conducted over the life of the action to evaluate its performance and optimize its 
effectiveness and shall be conducted in accordance with the approved RD/RA documents.  For the MNA 
component, monitoring locations, points of compliance and specifications will be developed as part of the RD/RA 
documents that will provide data on performance, including data indicating whether the key mechanisms of 
natural attenuation are performing in a manner to satisfy selected remedy requirements and schedule. 
 
The overarching requirement is to meet the groundwater cleanup levels identified in this ROD within 125 years.  
Monitoring shall be conducted to evaluate the performance of pump-and-treat system, flow path control and 
MNA and shall be designed and operated to: 
 

1. Demonstrate whether or not the pump-and-treat system will remove at least 95% of the mass of COCs in 
25 years or less and whether the remedial action being taken, including natural attenuation, will achieve 
cleanup levels for all COCs within 125 years, 
 

2. Detect changes in environmental conditions (e.g., hydrogeologic, geochemical, microbiological, or other 
changes) that may reduce the efficacy of the pump-and-treat system, natural attenuation processes, and 
the flow path control actions, 
 

3. Identify any potentially toxic and/or mobile transformation products, 
 

4. Verify that the contamination is not expanding downgradient, laterally or vertically subsequent to the 
period of time over which the pump-and-treat component has been functional, 
 

5. Detect new releases of contaminants of concern to the environment that could impact the effectiveness 
of the remedy, 
 

6. Verify attainment of remediation requirements 
 

Flow Path Control.  Flow-path control is also required and shall be achieved by injecting the treated 
groundwater into the aquifer to the northeast and east of the groundwater contamination such that the treated 
injected water in these locations will slow the natural eastward flow of most of the groundwater and, as a result, 
keep COCs within the capture zone, as well as increase the time available for natural attenuation processes to 
reduce the contaminant concentrations not captured by the extraction wells. 
 
Flow-path control shall also be used to minimize the potential for groundwater in the northern portion of the 
aquifer to flow northward through Gable Gap and toward the Columbia River.  Injection wells will be located to 
re-direct the groundwater flow to the east, which is the longest groundwater flow path to the river (about 26 km 
[16 mi]). 
 
Groundwater modeling is required to locate injection and extraction wells, to estimate required injection and 
extraction rates, and to determine the location of injection wells for flow-path control.  This modeling and the 
design, installation and implementation of the flow path controls shall be conducted in accordance with the 
approved RD/RA documents. 
 
Institutional Controls.  200-ZP-1 OU groundwater use will be restricted through institutional and land use 
controls for the foreseeable future until cleanup levels are achieved. 
 
The DOE is responsible for implementing, maintaining, reporting on, and enforcing the institutional and land use 
controls required under this ROD.  Although DOE may later transfer these procedural responsibilities to another 
party by contract, property transfer agreement, or through other means, DOE shall retain ultimate responsibility 
for remedy integrity and institutional controls.  The current implementation, maintenance, and periodic 
inspection requirements for the institutional controls at the Hanford Site are described in approved work plans 
and in the Sitewide Institutional Controls Plan (DOE/RL-2001-41) that was prepared by DOE and approved by 
EPA and Ecology in 2002.  One requirement listed in the Sitewide Institutional Controls Plan is the commitment 
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to notify EPA and Ecology immediately upon discovery of any activity that is inconsistent with the land use 
designation of a site. 
 
No later than 180 days after the ROD is signed, DOE shall update the Sitewide Institutional Controls Plan to 
include the institutional controls required by this ROD and specify the implementation and maintenance actions 
that will be taken, including periodic inspections.  The revised Sitewide Institutional Controls Plan shall be 
submitted to EPA and Ecology for review and approval as a Tri Party Agreement primary document.  The DOE 
shall comply with the Sitewide Institutional Controls Plan as updated and approved by EPA and Ecology. 
 
The following institutional control performance objectives are required to be met as part of this remedial action.  
Land-use controls will be maintained until cleanup levels are achieved and the concentrations of hazardous 
substances in groundwater are at such levels to allow for unrestricted use and EPA authorizes the removal of 
restrictions. 
 
Institutional controls required through the time of completion of the remedy are: 
 

1. The DOE shall control access to prevent unacceptable exposure of humans to contaminants in the 
200-ZP-1 OU groundwater addressed in the scope of this ROD until the remedy is complete.  Visitors 
entering any site areas of the 200-ZP-1 OU will be required to be badged and escorted at all times. 
 

2. No intrusive work shall be allowed in the 200-ZP-1 OU unless EPA has approved the plan for such 
work and that plan is followed. 
 

3. The DOE shall prohibit well drilling in the 200-ZP-1 OU, except for monitoring, characterization or 
remediation wells authorized in EPA approved documents. 
 

4. Groundwater use in the 200-ZP-1 OU is prohibited, except for limited research purposes, monitoring, 
and treatment authorized in EPA approved documents.  The Sitewide Institutional Controls Plan will 
contain the institutional controls and implementing details prohibiting well drilling and groundwater use 
in the 200-ZP-1 OU, as defined in the Decision document for the 200-ZP-1 OU. 
 

5. The DOE shall post and maintain warning signs along pipelines conveying untreated groundwater that 
caution site visitors and workers of potential hazards from the 200-ZP-1 OU groundwater. 
 

6. In the event of any unauthorized access to the site (e.g., trespassing), DOE shall report such incidents to 
the Benton County Sheriff’s Office for investigation and evaluation of possible prosecution. 
 

7. Activities that would disrupt or lessen the performance of the pump-and-treat, MNA, and flow-path 
control components of the remedy are to be prohibited. 
 

8. The DOE shall prohibit activities that would damage the pump-and-treat, MNA, and flow-path control 
components (e.g., extraction wells, injection wells, piping, treatment plant, or monitoring wells). 
 

9. The DOE shall report on the effectiveness of institutional controls for the 200-ZP-1 OU remedy in an 
annual report, or on an alternative reporting frequency specified by EPA.  Such reporting may be for this 
OU alone or may be part of a Hanford sitewide report. 
 

10. The DOE will provide notice to EPA at least six months prior to any transfer or sale of the any land 
above the 200-ZP-1 OU so EPA can be involved in discussions to ensure that appropriate provisions are 
included in the transfer terms or conveyance documents to maintain effective institutional controls.  If it 
is not possible for DOE to notify EPA at least six months prior to any transfer or sale, then the DOE will 
notify EPA as soon as possible but no later than 60 days prior to the transfer or sale of any property 
subject to institutional controls.  In addition to the land transfer notice and discussion provisions above, 
the DOE further agrees to provide EPA with similar notice, within the same time frames, as to federal-
to-federal transfer of property.  The DOE shall provide a copy of executed deed or transfer assembly 
to EPA. 
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11. The DOE will prevent the development and use of property above the 200-ZP-1 groundwater OU for 

residential housing, elementary and secondary schools, childcare facilities and playgrounds. 
 
Land use controls will be maintained until cleanup levels are achieved and the concentrations of hazardous 
substances in groundwater are at such levels to allow for unrestricted use and exposure and EPA authorizes the 
removal of restrictions. 

 
 
Remedy Implementation Progress Prior to this Review Period.  Beginning in 1996, DOE operated a 
200-ZP-1 groundwater OU interim remedial measure pump-and-treat system located near the middle of 
the 200-West Area and removed carbon tetrachloride as the primary COC along with chloroform and 
TCE.  This pump-and-treat system operated until May 2012 and had removed a total of 13,720 kg 
(30,247 lb) of  carbon tetrachloride (DOE/RL-2013-14, Calendar Year 2012 Annual Summary Report for 
the 200-ZP-1 and 200-UP-1 Operable Unit Pump-and-Treat Operations).  This original pump-and-treat 
system limited movement of the shallow, high-concentration portion of the plume; however, it did not 
address contamination deeper in the aquifer and at the periphery of the plume.  In 2009, under the ROD 
for final remediation (EPA 2008), DOE began constructing the 200-West Area Groundwater Treatment 
Facility to address the full plume; construction was completed in 2011 and operations began in mid-2012.  
Through 2015, the original 200-ZP-1 Groundwater OU Pump and Treat System and the new 200-West 
Area Groundwater Treatment facility had removed a combined total of 39,511 kg (87,106 lb) of carbon 
tetrachloride from the groundwater.  Additional detail on this earlier period of 200-ZP-1 groundwater 
remediation can be found in the 2015 annual groundwater monitoring report (DOE/RL-2016-09). 
 
Issues/Corrective Actions from the Previous (2011-2015) 5-Year Review.   
No previous issues or actions were noted for the 200-ZP-1 OU in the 2011-2015 CERCLA 5-Year 
Review. 
 
Protectiveness Statement from the Previous (2011-2015) 5-Year Review Report (DOE/RL-2016-01).  
The 200-ZP-1 groundwater OU protectiveness statement from the previous 5-year review report was 
noted as follows: 
 

200-ZP-1 Groundwater OU – Protective.  The remedy at the 200-ZP-1 groundwater OU 
is protective of human health and the environment.  The RAOs to restore groundwater in 
the return the 200-ZP-1 OU to achieve domestic drinking water levels within 150 years, 
and to protect the Columbia River and its ecological resources from degradation and 
unacceptable impact caused by contaminants originating from the 200-ZP-1 OU, are 
being met by the remedy components involving groundwater extraction and treatment, 
MNA, and flow path control.  The RAO of applying ICs to prevent the use of groundwater 
until the cleanup levels have been achieved (estimated to be within 150 years) has been 
met by the implementation and continued management of ICs. 
 

Progress Since the Previous Review 
Accomplishments.  The primary remedial action accomplishments for the 200-ZP-1 groundwater OU 
during the past 5 years can be summarized as follows: 
 

• Successfully remediated groundwater from streams that have been approved for treatment 
(200-BP-5, Perched Water from 200-DV-1 Source OU, ERDF Leachate, and Modular Storage 
Unit Purge Water). 
 

https://pdw.hanford.gov/document/0087669
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0075368H
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/0071636H
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• Treated 25,642.7 million L (6,769.7 million gal) of groundwater through the 200-West Pump and 
Treat System. 
 

• Performance of the 200-ZP-1 OU Pump and Treat activities through the first 5 years of operation 
has demonstrated that overall flow rates, plume containment, and mass extraction are consistent 
with targets established in the 200-ZP-1 Pump and Treat RD/RAWP (DOE/RL-2008-78, Rev. 0) 

 
− Continuously operated the 200-West Pump and Treat System from 2012 through 2020 
− Removed 19,038 kg (41,972 lb) of carbon tetrachloride since startup 
− Removed 5124 kg (1,127 lb) of chromium (total and hexavalent) since startup 
− Removed 242,000,000 pCi of iodine-129 since startup 
− Removed 2,186,276 kg (4,819,913.5 lb) of nitrate since startup 
− Removed 15.06 Ci (885.7 g) of technetium-99 since startup 
− Removed 87.0 kg (192 lb) of TCE since startup 
− Removed 702.2 kg (1,548 lb) of uranium since startup. 
 

• Removed (as of the end of 2020) a combined total of 130,096 kg (286,812 lb) of carbon 
tetrachloride from the vadose zone (200-PW-1 soil vapor extraction [SVE] system [1992 − 2012]) 
and groundwater (200-ZP-1 interim action system [1995 − 2012]), and the final action system 
(i.e., the 200-West Pump and Treat) [2012 − 2020]) through source and groundwater actions. 

 
Additional narrative on 200-ZP-1 OU accomplishments (as of 2020) can be viewed in DOE/RL-2020-62, 
Calendar Year 2020 Annual Summary Report for the Pump and Treat Operations in the Hanford Central 
Plateau Operable Units. 
 
Remedy Implementation.  Construction of the 200-West Pump and Treat balance of the plant began in 
late 2009; construction of the radiological building and biological process facility began in 2010.  
Commissioning and startup of the facility took place in 2011 and early 2012; operations began in 
July 2012. 
 
Details on implementing the final action ROD are provided in 200-West Area 200-ZP-1 Pump-and-Treat 
Remedial Design/Remedial Action Work Plan (DOE/RL-2008-78, Rev. 1). This document describes and 
assess the 200-ZP-1 OU remedy performance during the initial remedy operation period since the start of 
operations in 2012. This document extrapolates likely future remedy performance using groundwater 
model simulations based on current data, identifies remedy performance challenges and data gaps, and 
identifies work plan tasks to address data gaps and information decisions for optimizing or modifying the 
remedy. The 200-West Area Groundwater Pump and Treat Remedial Design Report (DOE/RL-2010-13) 
outlines the design basis of the 200-West Pump and Treat.  Two primary documents that support the 
remedial design report are an O&M plan and a performance monitoring plan.  The 200 West Pump and 
Treat Operations and Maintenance Plan, (DOE/RL-2009-124) outlines the activities necessary to 
operate, maintain, and monitor operation of the 200-West Pump and Treat from construction completion 
through system decommissioning.  This document was revised in 2016 to add the treatment of additional 
feed streams, which included 200-BP-5, Perched Water from 200-DV-1 Source OU, ERDF Leachate, and 
MSU Purge Water. A performance monitoring plan (PMP), DOE/RL-2009-115, Performance Monitoring 
Plan for the 200-ZP-1 Groundwater Operable Unit Remedial Action, was prepared in a data quality 
objective-type format and presents the types of data to be collected, the well networks to be monitored, 
the frequency for data collection, and analysis of the data to satisfy the 200-ZP-1 requirements of 
the ROD. This PMP was revised during 2019 and was issued in 2020 (DOE/RL-2009-115). The revision 
includes data collection and installation details for proposed 200-ZP-1 OU injection, extraction, and 
monitoring wells in the remediation well installation SAP (Appendix G of the PMP). A major update to 
the data quality objectives for the PMP, which becomes the basis for data collection and analysis as well 

https://pdw.hanford.gov/document/0908060925
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0084101
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0084153
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0080208H
https://pdw.hanford.gov/document/AR-03747
https://pdw.hanford.gov/document/AR-03747
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as the reporting efforts performed under the PMP. The sampling schedule for the contaminant monitoring 
network was evaluated for potential spatial and temporal monitoring redundancies per the 200-ZP-1 OU 
redundancy analysis (SGW-60527). 
 
Table 3-7 presents an overview of primary components of the remedy and implementation status. 
 
 

Table 3-7.  Overview of 200-ZP-1 Groundwater Operable Unit Remedy Implementation.  
Document Type Date Title 
Final Action ROD 09/2008 EPA 2008, Record of Decision, Hanford 200 Area, 200-ZP-1 Operable 

Unit Superfund Site, Benton County, Washington 
RD/RA Work Plan 07/2009 DOE/RL-2008-78, 200-West Area 200-ZP-1 Pump-and-Treat Remedial 

Design/Remedial Action Work Plan 
RAO (brief description) 1.  Return the 200-ZP-1 OU groundwater to beneficial use (restore groundwater to 

achieve domestic drinking water levels) within 150 years 
2.  Apply institutional controls to prevent the use of groundwater until the cleanup levels 

have been achieved (estimated to be within 150 years) 
3.  Protect the Columbia River and its ecological resources from degradation and 

unacceptable impact caused by contaminants originating from the 200-ZP-1 OU 
COCs Carbon tetrachloride, chromium (total and hexavalent), nitrate, iodine-129, 

technetium-99, trichloroethene, tritium 

Remedy Component 

Status (approximate percentage complete 
for implementing the remedy component as 

of December 2020)a 

Duration 
of O&M 
 (~years)b 

Finishc 
(Est’d year)c 

0 1-25 26-50 51-75 76-99 100% 
Groundwater extraction and treatment       

TBD TBD 
Monitored natural attenuation (also 
includes performance monitoring) 

     
 TBD TBD 

Flow path control       TBD TBD 
Institutional controls       125 2137 
a Percentages reflect implementation status of the remedy component; post-startup upgrades and system performance 
optimization is considered part of O&M.  100% = fully implemented and now in O&M mode. 
b TBD based on the results of the data collection during implementation of the 200-ZP-1 Optimization Study Plan evaluation (5 
to 7 years). 
c Estimated year when remedy component will be completed. 
 
DOE/RL-2008-78, 2020, 200 West Area 200-ZP-1 Pump-and-Treat Remedial Design/Remedial Action Work Plan, Rev. 1, U.S. 

Department of Energy, Richland Operations Office, Richland, Washington.  Available online at 
https://pdw.hanford.gov/document/AR-04507. 

 
EPA, 2008, Record of Decision Hanford 200 Area 200-ZP-1 Superfund Site, Benton County, Washington, U.S. Environmental 

Protection Agency, Washington, D.C.  Available online at 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825.  

COC = contaminant of concern 
O&M = operation and maintenance 
OU = operable unit 
RAO = remedial action objectives 

RD/RA = remedial design/remedial action 
ROD = record of decision 
TBD = to be determined 

 
 
Technical Assessment 
Is the remedy functioning as intended by the decision documents? 
No, the remedy identified in the final action ROD (EPA 2008) involving extraction of groundwater from 
the 200-ZP-1 OU area and treatment at the 200-West Pump and Treat, monitored natural attenuation, 
flow-path control via injection of treated groundwater (all supporting achievement of RAO 1 and RAO 3), 

~ 

~ .. 
~ -~ .. 

https://pdw.hanford.gov/document/0065729H
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
https://pdw.hanford.gov/document/AR-04507
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
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and ICs has not been functioning as intended since 2017.  However, the remedy did operate as intended in 
the first 5 years of operation (2012-2017).   
 
Recent developments have occurred that are challenging the ability to meet the year 2137 target end date 
for restoring groundwater to achieve domestic drinking water levels as specified in the ROD.  A PNNL 
study, Abiotic Degradation Rates for Carbon Tetrachloride (PNNL-22062) performed after the ROD was 
signed concluded that the half-life for carbon tetrachloride is much longer than understood during the 
preparation of the Feasibility Study for the 200-ZP-1 Groundwater Operable Unit (DOE/RL-2007-28) 
and the original version (Rev. 0) of the RD/RAWP (DOE/RL-2007-28).  Also, data collected in recent 
years during the drilling and installation of new extraction and injection wells has shown the carbon 
tetrachloride plume to be much larger in size than originally understood.  Furthermore, biological 
treatment processes contributed to injection well fouling that diminished injection well capacity, which 
necessitated frequent well cleaning, constructing new injection wells, installing an effluent chlorination 
system, and making changes to facility amendments and operational conditions. The diminished well 
capacity due to well fouling limited the flow through the treatment plant and increased operational costs. 
Groundwater modeling is currently being performed to evaluate options for meeting the 2137 target end 
date. 
 
Combined, the final remedial action system, the interim remedial action system, and SVE systems have 
removed 130,096 kg (286,812 lb) of carbon tetrachloride from the subsurface as of 2020.  Since startup of 
the 200-West Pump and Treat System in 2012, over 19,038 kg (41,972 lb) of carbon tetrachloride has 
been removed.  As further explained in DOE/RL-2020-62, carbon tetrachloride concentrations in 
groundwater are declining in all of the 200-ZP-1 and 200-UP-1 OU monitoring wells to less than 
2,000 µg/L, except one, 299-W18-87, which exhibited a maximum concentration of 2,420 µg/L. Of the 
103 monitoring wells sampled in 2020 in the 200-West Area, 27 wells were below the cleanup level of 
3.4 µg/L.  The effectiveness of the 200-West Pump and Treat is demonstrated by declining carbon 
tetrachloride concentrations in over one-half of the monitoring wells (65 of the 103 wells). 
 
Table 3-8 summarizes the mass or activity removed at the 200-West Pump and Treat both during 2020 
and cumulatively since startup in July 2012. 
 
Remedy performance monitoring will be conducted over the duration of the remedial action to evaluate 
its performance and optimize its effectiveness.  Monitoring is under way to evaluate the performance of 
the pump-and-treat systems, hydraulic containment, and MNA components.  Seven monitoring wells to 
enhance monitoring capability, as proposed in the Performance Monitoring Plan for the 200-ZP-1 
Groundwater Operable Unit Remedial Action (DOE/RL-2009-115), have been installed between 2016 
and 2019. No monitoring wells were installed in 2020. The wells were prioritized based on balancing the 
need to improve the understanding of plume distribution in the Ringold Formation member of Wooded 
Island - Unit A (Rwia) within the core of the plume and the needs for pump-and-treat remedy 
optimization in the Ringold Formation member of Wooded Island - Unit E (Rwie). Between 2016 and 
2019, five injection wells and one extraction well have been added to the 200-ZP-1 OU well network in 
2020. A total of 10 new extraction wells were planned to be installed to support the optimization study, 
but due to funding constraints and the partial sitewide Coronavirus 2019 pandemic (COVID-19) 
shutdown March through June 2020, 5 extraction wells began drilling and will not complete until fall 
2021. The remaining five will be drilled and constructed in CY 2022. 
 
In 2020, remedy performance of the 200-West Pump and Treat and 200-ZP-1 OU have been evaluated 
and the results documented in Chapters 2 and 3 of DOE/RL-2020-62. The 200-West Pump and Treat 
operated at an average flow rate of 8,156 L/min (2,162 gal/min) above the nominal operating flow rate of 
7,600 L/min (2,000 gal/min). The injection well capacity also increased compared to 2019. Improvements 
were in part due to the suspension of nitrate treatment (as part of an optimization study) and the 

http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-22062.pdf
https://pdw.hanford.gov/document/0808050315
https://pdw.hanford.gov/document/00098828
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
https://pdw.hanford.gov/document/AR-03747
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
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implementation of the chlorination system. When the 200-West Pump and Treat is operating at or above 
the nominal design capacity, the OU injection and extraction well network is effectively hydraulically 
containing carbon tetrachloride present in groundwater at concentrations less than 100 µg/L as targeted. 
Summary statistics indicate that the contaminant monitoring is demonstrating that carbon tetrachloride 
and other COCs concentrations are declining, consistent with expectations and projections. 
 
In FY 2017, 2018, and 2019, remedy performance of the 200-West Pump and Treat and 200-ZP-1 OU 
have been evaluated. The results of the evaluations are documented in the annual 200-West Area Pump 
and Treat reports. The evaluations have demonstrated that system-wide flowrates, plume hydraulic 
containment, and mass recovery rates are less favorable and highly unlikely to allow carbon tetrachloride 
to reach the cleanup level under the current remedy configuration in the timeframe specified in the ROD 
due to the following: 
 

• Updated estimates of carbon tetrachloride abiotic degradation rate via chemical hydrolysis is 
about an order of magnitude slower than previously estimated since the time of the ROD 
issuance. Current estimate half-life of about 630 years versus the 41.3-year half-life used in the 
200-ZP-1 RD/RAWP, Rev. 0. 
 

• Improved knowledge of the carbon tetrachloride distribution suggest that over a third more 
carbon tetrachloride contamination is present in the Rwie than identified in the 200-ZP-1 OU FS. 
 

• Updated information also suggests that a greater proportion (about 25% compared to 12% 
estimated in the 200-ZP-1 OU FS) of carbon tetrachloride mass lies deep within the unconfined 
aquifer within the Rwia. 
 

To evaluate a basis for modifying the current remedy configuration, a formal remedy optimization study 
is needed and was implemented in October 2019. Remedy reconfiguration is required if remediation of 
the most significant risk driver, carbon tetrachloride, is to meet final RAOs. Specifically, increased 
system-wide capacity accompanied by a larger number of extraction and injection wells would facilitate 
more rapid flushing of contaminated groundwater, which is necessary to accelerate carbon tetrachloride 
mass removal. 
 
Most nitrate in groundwater is currently present at concentrations that are less than an order of magnitude 
above the cleanup level. Considering current nitrate concentration trends and assuming there is not 
continuing source of nitrate, sufficient nitrate may have already been removed from the aquifer (resulting 
in substantial concentration reductions) to enable a transition to the MNA phase of the remedy that will 
still allow the nitrate cleanup level to be reached within the timeframe specified in the ROD. Suspension 
of biological treatment would allow the treatment capacity for carbon tetrachloride to increase up to 
approximately 14,200 L/min (3,750 gal/min) maximum throughput capacity with installation of a third air 
stripper. The 200-ZP-1 Optimization Study (per DOE/RL-2019-38, Rev. 0, 200-ZP-1 Operable Unit 
Optimization Study Plan), began in October 2019 and is expected to continue through the end of FY 2026 
(TPA-CN-1102) due to delays associated with the COVID-19-related shutdown during March through 
June 2020. The study has a duration of 5 years with an option of 2 additional years, if needed. 
 
In parallel with the implementation of the 200-ZP-1 Optimization Study, Ringold Unit A is being 
characterized further in accordance with DOE/RL-2019-23, 200-ZP-1 Operable Unit Ringold Formation 
Unit A Characterization Sampling and Analysis Plan, with the installation of eight monitoring wells; of 
which two Rwia monitoring wells were installed in 2021. The network of wells sampled in 2020 is shown 
in Figure 3-8. 
 

https://pdw.hanford.gov/document/AR-03236
https://pdw.hanford.gov/document/AR-04131
https://pdw.hanford.gov/document/AR-03566
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Table 3-8.  200-West Area Pump and Treat Performance.a  

Constituent Mass (Activity) Removed 
During 2020 

Mass (Activity) Removed Since 
Startup in 2012 

Carbon tetrachloride, kg 1,999 19,039 
Chromium, (total and hexavalent) kg 6.55 512 
Iodine-129, pCi N/Ab N/A 
Nitrate (as NO3), kg 0c 2,186,276 
Technetium-99, Ci (g)  1.897 Ci (111.6 g) 15.06 Ci (884 g) 
Trichloroethene, kg 10.9 86.99 
Tritium N/Ab N/A 
Uraniumd (kg) 71.54 702.2 
a Source:  Calendar Year 2020 Annual Summary Report for Pump and Treat Operations in the Hanford Central Plateau Operable 
Units, Table 2-2 (DOE/RL-2020-62). 
b No treatment of tritium; mass removal for iodine-129 not calculated. 
c Biological treatment for nitrate was suspended in October 2019 and nitrate and chromium (total and hexavalent) were no 
longer treated as a component of the 200-ZP-1 Optimization Study Plan implementation... 
d Uranium is not a COC in 200-ZP-1; contaminant is background contamination removed from wells in the 200-ZP-1 OU. 
 
DOE/RL-2020-62, 2021, Calendar Year 2020 Annual Summary for Pump and Treat Operations in the Hanford Central Plateau 

Operations Unit, Rev 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.  Available online 
at http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports.  

 
COC = contaminant of concern 
N/A = not applicable 
OU = operable unit 
 

http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
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Figure 3-8.  Locations of 200-ZP-1 Wells Sampled in 2020. 
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In addition to the implementation of the optimization study plan and the Ringold A SAP 
(DOE/RL-2019-23), activities were initiated for the development of a Central Plateau Comprehensive 
Plume Evaluation (CPE) and Implementation Plan. The intent is to perform a comprehensive evaluation 
to further evaluate the cleanup potential for other COCs to take place concurrently with the optimization 
study plan and Ringold A characterization activities. The comprehensive evaluation is planned to 
complete in FY 2021.  
 
Table 3-9 provides an overview of the 200-ZP-1 contaminant plume areas and associated changes to the 
areas during this 5-year review period.  Plume maps in Figure 3-9 shows the changes in plume shapes and 
areas during this 5-year review period.  The Figure 3-10 trend plots depict the estimated annual changes 
in contaminant plume areas over the past several 5-year periods.   
 
While concentrations of carbon tetrachloride in most wells continued to decline between 2016 and 2020, 
plume area increase during this time (Figure 3-10) are attributed to sample data collected during the 
drilling of new wells and model updates.  Data compiled show that more carbon tetrachloride 
contamination in the Rwie is over one-third more mass than previously estimated in the FS 
(DOE/RL-2007-28). Additionally, a greater proportion (about 25% compared to 12% estimated in the 
200-ZP-1 OU FS) of carbon tetrachloride mass lies deep within the unconfined aquifer within the Rwia. 
Rwia is being characterized further in accordance with DOE/RL-2019-23, 200-ZP-1 Operable Unit 
Ringold Formation Unit A Characterization Sampling and Analysis Plan, which was implemented in 
FY 2020. 
 
The increases shown in Figure 3-10 for nitrate and TCE during 2010 through 2012 also are attributed to 
new wells established before the pump-and-treat startup in 2012 and contributed to the improved 
definition of plume extent for certain COCs shown in Figure 3-9. Chromium (total and hexavalent) 
concentrations are relatively stable, although high unfiltered chromium along with the presence of high 
nickel concentrations may be an indication of well corrosion products rather than increases in 
concentrations. The plume size remains relatively the same from 2016 through 2019 and will further be 
captured in the northeast region due to the installation of extraction well 699-48-70 in 2019. 
 
For more detailed information on the 200-ZP-1 groundwater OU well locations, distribution of 
contaminant concentrations within each plume, historic trends associated with each 200-ZP-1 COC plume 
area, as well as for performance metrics associated with 200-ZP-1 OU groundwater treatment, visit the 
following websites: 
 

• Hanford Site Groundwater Monitoring Report (published each summer for the previous calendar 
year):http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports 
 

• Calendar Year 2019 Annual Summary Report for Pump and Treat Operations in the Hanford 
Central Plateau Operable Units:  
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports. 

 
ICs for the 200-ZP-1 groundwater OU, as required by the ROD (EPA 2008) are described in the latest 
version of 200-West Area 200-ZP-1 Pump-and-Treat Remedial Design/Remedial Action Work Plan 
(DOE/RL-2008-78) and are actively managed.  Specific details associated with each IC also have been 
incorporated into DOE/RL-2001-41, Sitewide Institutional Controls Plan for the Hanford CERCLA 
Response Actions and RCRA Corrective Actions, this report is routinely updated within 180 days after 
publication of each decision document that addresses ICs.  The ICs implemented for the 200-ZP-1 OU 
support achievement of RAO 2 and include warning notices, entry restrictions, land-use management 
(land use), groundwater-use management (excavation permits), and miscellaneous provisions.  These ICs 

https://pdw.hanford.gov/document/AR-03566
https://pdw.hanford.gov/document/0808050315
https://pdw.hanford.gov/document/AR-03566
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0084101
https://pdw.hanford.gov/document/AR-01129
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are assessed annually and DOE presents a summary including any noted issues or actions to the Site 
regulators each fall at the unit managers’ meeting.  The presentation is documented in the meeting 
minutes attachments (e.g., CHPRC-2003756), which are archived in the Hanford Site Administrative 
Record.  The annual IC assessments are also now captured in an annual report (e.g., HNF-65616, FY2020 
Sitewide Institutional Control Assessment, Rev. 0).  During the 5-year review period of 2016 through 
2020, appropriate ICs for the 200-ZP-1 groundwater OU were found to be in place and maintained, and 
the objectives for the ICs are being met. 
 
 

Table 3-9.  Overview of 200-ZP-1 Groundwater Contaminant Plumes.a 

Groundwater 
Contaminant 

Cleanup 
Levelb 

Maximum 
Concentration 

(2020) 

Plume Areac (km2) Shoreline 
Intersectiond (m) 

2015k 2020 Change 2015 2020 Change 
Carbon 
tetrachloride 

3.4 µg/L 2,420 µg/L 18.0 19.5j 1.5 0 0 0 

Chromium 
(hexavalent/total) 

48f/100g µg/L 506.8/484 µg/Lh 0.64/0.17 0.88/0.23 0.24/0.06 0 0 0 

Iodine-129 1 pCi/L 6.76 pCi/L 0.09 0.20 0.11 0 0 0 
Nitrate 45i mg/L 1,860 mg/L 7.2 10.2 3.0 0 0 0 
Technetium-99 900 pCi/L 24,800 pCi/L 0.06 0.15 0.09 0 0 0 
Trichloroethene 1 µg/L 13.3 µg/L 2.9 5.5j 2.6 0 0 0 
Tritium 20,000 pCi/L 170,000 pCi/L 0.20 0.12 -0.08 0 0 0 
a Primary source:  Hanford Annual Groundwater Monitoring Reports for 2015 and 2020 available at 
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports 
b From Table 14 of Record of Decision Hanford 200 Area 200-ZP-1 Superfund Site, Benton County, Washington 
(EPA 2008). 
c Estimated area above the cleanup level, unless otherwise noted 
d Length of Columbia River shoreline intersected by contaminant plumes. 200-ZP-1 plumes are approximately 7 miles 
from the Columbia River shoreline 
e Represents the entire extent of the plume (including the 200-UP-1 OU) above 5 μg/L 
f WAC 173-340, “Model Toxics Control Act—Cleanup,” Method B groundwater cleanup level for hexavalent chromium 
g Federal drinking water standard for total chromium 
h 2011 area value is for unfiltered total chromium, and 2015 value is for hexavalent chromium 
i Nitrate as nitrate; 10 mg/L nitrate as nitrogen 
j Area of full plume footprint (includes area within 200-UP-1 and 200-ZP-1 combined, all depths in unconfined aquifer, at 
greater than cleanup level 
k Source: ECF-Hanford-16-0061 
 
EPA, 2008, Record of Decision Hanford 200 Area 200-ZP-1 Superfund Site, Benton County, Washington, U.S. 

Environmental Protection Agency, Washington, D.C.  Available online at 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825. 

 
WAC-173-340, “Model Toxics Control Act – Cleanup,” Washington Administrative Code, as amended.  Available online 

at http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340. 
 

https://pdw.hanford.gov/document/AR-04229
https://pdw.hanford.gov/document/AR-05498
http://www.hanford.gov/page.cfm/SoilGroundwaterAnnualReports
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=00098825
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340
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Figure 3-9.  200-UP-1 and 200-ZP-1 Groundwater Operable Unit Plumes  

in 2015 (top) and 2020 (bottom). 
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The actual cleanup level for carbon tetrachloride is 3.4 ppb and for TCE is 1 pbb. 

Figure 3-10.  200-ZP-1 Trend Plots of Contaminant Plume Areas (2003-2020). 
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Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used at the 
time of remedy selection still valid? 
The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy selection 
(2008) are still valid for the OU. However, the time required for pumping (25 years), the assumption of 
less than 100 µg/L of carbon tetrachloride to remove 95% of all COCs and a 41.3-year half-life (carbon 
tetrachloride), as stated in the FS (DOE/RL-2007-28) and the RD/RAWP (DOE/RL-2008-78, Rev. 0), are 
no longer valid as stated above.  
 
Has any other information come to light that could call into question the protectiveness of the remedy? 
No information has come to light that would call into question the protectiveness of the remedy. 
 
Issues/Recommendations During this Review Period 
Data and information acquired following issuance of the 200-ZP-1 OU ROD and since the previous 
5-year review period (2011-2015), suggest that conditions are less favorable and highly unlikely to allow 
carbon tetrachloride to reach the cleanup level under the current remedy configuration in the timeframe 
specified in the ROD. The RD/RAWP revision (DOE/RL-2008-78, Rev. 1) in conjunction with the 
200-ZP-1 Operable Unit Optimization Study Plan (DOE/RL-2019-38, Rev. 0) identify and address the 
data gaps and serve as the basis for addressing the remedy implementation challenges identified during 
initial operations and over the past 5-year operational period. In combination, these two documents 
provide the framework to implement and optimize the remedy, modify remedy decision documents 
(e.g., ROD amendment), and implement changes to the remedy to ensure the goals specified in the 
200-ZP-1 ROD or ROD modification are achieved. 
 
The data also indicate lower hydraulic conductivity in Rwia compared to Rwie is being further 
characterized in parallel with the 200-ZP-1 Optimization Study in accordance with DOE/RL-2019-23, 
200-ZP-1 Operable Unit Ringold Formation Unit A Characterization Sampling and Analysis Plan, which 
was implemented in 2020. The information resulting from data collection specified in the Rwia SAP will 
be combined with the data from the optimization study results and will help evaluate remedy 
performance. 
 
A new remedy analysis initiative, referred to as the CPE, commenced in fall 2020 and continued into 
2021, with an anticipated completion date of fall 2021. This activity is evaluating the remediation status 
and evidence for potential continuing sources of several COCs and/or COPCs that – though exhibiting 
smaller geographic extents than the carbon tetrachloride – have the potential to impact remedy decisions.  
The CPE compiles available data and modeling results for Central Plateau groundwater plumes to help 
optimize the remediation approach(es), ensure that current and pending regulatory commitments can be 
met, and identify future treatment needs. Specific objectives of the CPE include: 
 

• Developing strategies to optimize mass recovery and source containment by identifying 
areas/COCs/COPCs that warrant optimization strategies (i.e., technicium-99, hexavalent 
chromium, cyanide) 
 

• Identify approximate pump-and-treat targets to transition from active treatment to MNA for the 
200-ZP-1 OU 
 

• Evaluate current capabilities against future treatment needs 
 

• Identify opportunities to improve the integrated approach to groundwater remedy optimization 
across the Central Plateau.  

 

https://pdw.hanford.gov/document/0808050315
https://pdw.hanford.gov/document/AR-04507
https://pdw.hanford.gov/document/AR-04507
https://pdw.hanford.gov/document/AR-03236
https://pdw.hanford.gov/document/AR-03566
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The CPE is the first step towards an integrated evaluation across all the groundwater OUs in order to 
optimize the remediation approach, both from an operational perspective as well as from the treatment 
capabilities. The CPE is intended to provide recommendations that can be implemented in the near-term 
(less than 1 year) to enhance remedy efficiency as well as provide long-term recommendations that will 
reduce the cleanup duration and cost.  
 
Issue ZP1-1.  Restoration of groundwater to drinking-water levels within the RAO-specified timeframe 
of 150 years may not be achieved without additional system changes. 
 
Recommendation ZP1-1.  Implement the 200-ZP-1 Optimization Study Plan combined with 
implementing the Ringold Formation Unit A Sampling and Analysis Plan (Milestone Date: 
September 30, 2026). 
 

Does this issue/action currently affect the protectiveness of the remedy? – NO. 
Will this issue/action affect the protectiveness of the remedy in the future? – YES. 

 
Protectiveness Statement 
200-ZP-1 Groundwater OU – Short-Term Protective.   
The remedy at the 200-ZP-1 groundwater OU is currently protective of human health and the 
environment because the remedy components involving groundwater extraction and treatment, MNA, 
flow path control, and ICs have been implemented and are being managed.  However, in order to meet the 
long-term RAOs of achieving domestic drinking water levels within 150 years and protecting the 
Columbia River and its ecological resources from degradation and unacceptable impact caused by 
contaminants originating from the 200-ZP-1 OU, the 200-ZP-1 Optimization Plan and the Ringold 
Formation Unit A Sampling and Analysis Plan need to be implemented over the next 5 years. The 
optimization study began in 2019 and will continue through FY 2026 (per TPA-CN-1102) due to delays 
associated with the COVID-19-related shutdown during March through June 2020 and has an option of 2 
additional years, if needed. 
 
3.3.2 200 Area Source Operable Units Included in this Review 
This section covers the following four 200 Area source OUs that have published RODs for remedial 
action: 
 

• 200-CU-1 (U-Plant Canyon Building) 
• 200-CW-3 
• 200-DF-1 (ERDF) 
• 200-PW-1, 200-PW-3, 200-PW-6, and 200-CW-5. 

 
As clean-up decisions are made for the other 200 Area source OUs, the decisions are documented in a 
ROD and field construction of the remedy is initiated, those OUs will be evaluated for protectiveness and 
included in a future 5-year review report.  Future cleanup decisions are anticipated for the following 
200 Area source OUs:  200-BC-1, 200-CB-1, 200-CP-1, 200-CR-1, 200-CW-1, 200-DV-1, 200-EA-1, 
200-IA-1, 200-IS-1, 200-OA-1, 200-SW-2, and 200-WA-1. 
 
3.3.2.1  200-CU-1 Source Operable Unit 
Background 
The Central Plateau contains five large defense production facilities, referred to as canyons, which were 
originally designed for fuel reprocessing operations:  T-Plant, B-Plant, U-Plant, REDOX Plant, and 
PUREX Plant.  The canyon buildings range from approximately 244 m (800 ft) long to over 305 m 
(1,000 ft) long and are constructed of thick, reinforced concrete.  Approximately half of each structure 
was constructed below grade level for shielding purposes.  The below-grade portion of the structure is 

https://pdw.hanford.gov/document/AR-04131


DOE/RL-2021-01 
Rev. 0 

3-41 

divided into cells that contain equipment and piping used for reprocessing operations.  Thick concrete 
cover blocks protect the cells and form the surface of the canyon deck. 
 
Primary waste streams from canyon facilities included process waste, decontamination wastewater, and 
aqueous process waste that were discharged to tanks, cribs, and trenches.  The nonradioactive, low-
volume chemical sewer waste was generally sent to ponds and ditches.  Very low-volume radioactive 
waste streams were sent to French drains. 
 
Only T-Plant continues to support Hanford Site waste management.  B-Plant, U-Plant, REDOX Plant, and 
PUREX Plant are no longer in use and are targeted for remediation within the CERCLA 200-CB-1, 
200-CU-1, 200-CR-1, and 200-CP-1 OUs, respectively.  The U-Plant (also noted herein as 221-U Facility 
or U-Plant) is the first canyon building to get a ROD for final disposition.  Implementation of Record of 
Decision 221-U Facility Canyon Disposition Initiative) Hanford Site, Washington (EPA 2005b) is viewed 
as a pilot project to provide a blueprint for the disposition of the remaining four canyon buildings and 
lessons learned for dealing with similar facilities at the Idaho National Laboratory and Savannah River 
Site.  This pilot project also is known as the Canyon Disposition Initiative. 
 
The 221-U Facility is approximately 244 m (800 ft) long, 21 m (70 ft) wide, and 24 m (80 ft) high, and 
was built to extract plutonium from fuel rods irradiated in Hanford Site production reactors.  However, it 
was never used for this purpose because existing canyon buildings met the Site’s production needs.  
Instead, the facility was used to train operators for B-Plant and T-Plant until 1952.  At that time, it was 
modified to include a uranium recovery process for waste from other canyon facilities.  Process 
equipment was transferred from other canyon facilities to process remote-handled materials and materials 
contaminated with TRU isotopes. 
 
Chronology 
Table 3-10 lists the remedial action decision documents associated with the 200-CU-1 source OU as of 
December 31, 2020. 
 
 

Table 3-10.  Decision Documents for the 200-CU-1 Source Operable Unit. 

Date Location Document Title 
10/2005 EPA 2005b Record of Decision 221-U Facility (Canyon Disposition Initiative), Hanford Site, 

Washington.  This final action ROD includes removing waste from facility vessels 
and equipment with levels of transuranic isotopes greater than 100 nCi/g and 
eventual disposal at WIPP, removing or treating to remove liquids from the facility, 
and partial removal of contaminated equipment and piping from the gallery side of 
the facility and disposal at ERDF.  It also includes demolition and subsequent 
stabilization of the railroad tunnel; the 271-U, 276-U, 291-U, and 292-U structures; 
and the 291-U-1 and 296-U-10 stacks and their disposal at ERDF.  Final ROD 
activities consist of constructing an engineered barrier, planting semiarid-adapted 
vegetation on the barrier, initiating ICs, providing post-closure care, and ensuring 
ongoing barrier performance and groundwater monitoring. 

ERDF = Environmental Restoration Disposal Facility 
IC = institutional control 
ROD = record of decision 
WIPP = Waste Isolation Pilot Plant 
 
 
See Appendix B for a consolidated listing of decision documents for Hanford Site OUs. 
 

https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01060264
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01060264


DOE/RL-2021-01 
Rev. 0 

3-42 

Remedial Actions 
Goals and Objectives.  The RAOs for the 200-CU-1 OU are as follows: 
 

• RAO 1.  Prevent unacceptable health and occupational risks to workers from physical, chemical, 
and radiological hazards posed by the 221-U Facility. 
 

• RAO 2.  Prevent unacceptable risk to human health, ecological receptors, or natural resources 
associated with external exposure to, ingestion of, inhalation of, and dermal contact with 
221-U Facility contents at levels that exceed applicable or relevant and appropriate 
requirements or risk-based criteria. 
 

• RAO 3.  Prevent migration of contaminants to surface waters and through the soil column to 
groundwater such that no further degradation of groundwater occurs due to leaching from the 
221-U Facility. 
 

• RAO 4.  Minimize physical, ecological, or cultural impacts caused by remediation of the 
221-U Facility or by use of the 221-U Facility as a disposal facility. 
 

Remedy Components.  The selected remedy in this final ROD (EPA 2005b) includes the following 
components. 
 
 

Excerpt from ROD (EPA 2005b): 
• Removal of waste from vessels and equipment in the facility that, if stabilized in place, would 

contain levels of transuranic isotopes greater than 100 nCi/g, in accordance with an approved 
Remedial Design/Remedial Action (RD/RA) work plan, and eventual disposal of that waste at 
the Waste Isolation Pilot Plant (WIPP) in Carlsbad, New Mexico. 

• Removal of liquids from the facility or treatment to remove liquids. 
• Partial removal of contaminated equipment and piping from the gallery side of the facility, as 

needed to facilitate demolition activities, and disposal of this waste at the Environmental 
Restoration Disposal Facility (ERDF) located on Hanford’s Central Plateau between the 200 
West and 200 East Areas or other disposal facilities approved in advance by the U.S. 
Environmental Protection Agency (EPA). 

• Treatment, as necessary, to meet waste acceptance criteria at an acceptable disposal facility. 
• Consolidation of contaminated equipment on the deck into the below-grade cells for disposal. 
• Grouting of internal vessel spaces, as well as cell, gallery, pipe trench, drain header, and 

other spaces within the facility. 
• Demolition of the railroad tunnel, 271-U, 276-U, 291-U, and 292-U structures and the 291-U-

1 and 296-U-10 stacks, and disposal of the resulting waste at the ERDF or other disposal 
facilities approved in advance by the EPA, followed by stabilization of the former locations of 
these structures to support construction of the engineered barrier. 

• Removal of roof and wall sections of the 221-U Facility down to the deck level and placement 
on or near the deck. 

• Construction of an engineered barrier over the remnants of the canyon building (with the 
possible inclusion of inert rubble from the demolition of ancillary facilities as fill material). 

• Planting of semiarid-adapted vegetation on the barrier to enhance evapotranspirative design 
of the barrier. 

• Institutional controls to ensure that the remedy is protected and changes in land use do not 
occur that could result in unacceptable exposures to residual contamination. 

• Post-closure care, including barrier inspection and maintenance. 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01060264
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01060264
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• Ongoing barrier performance and groundwater monitoring to ensure effectiveness of the 
remedial action and to support five-year remedy reviews. 

 
 
Remedy Implementation Progress Prior to this (2016-2020) Review Period (DOE/RL-2016-01, 
Rev. 0).  Work on the 200-CU-1 OU remedy began after issuance of the ROD (EPA 2005b) in 2005.  
Before 2011, the following tasks were completed:  U Canyon Building cell loading and deck cleaning; 
demolishing the above-ground tanks (211-U/UA) and the 203-UX process facility; debris from both 
structures was disposed of in ERDF.  The 224-U/UA process facilities also were demolished.  ICs have 
been in place since remedial activities commenced in 2008 and have been effective to prevent exposure to 
contamination by unauthorized personnel or the public.  
 
Issues/Corrective Actions from the Previous (2011-2015) 5-Year Review.  No issues or actions were 
noted for the 200-CU-1 source OU in the 2011 CERCLA 5-year review. 
 
Protectiveness Statement from the Previous (2011-2015) 5-Year Review Report (DOE/RL-2016-01).   
The 200-CU-1 OU protectiveness statement from the previous (2011-2015) 5-year review report was 
noted as follows: 
 

200-CU-1 Source OU – Will Be Protective.  The remedy at the 200-CU-1 OU (221-U 
Facility (U Plant) is expected to be protective of human health and the environment upon 
completion of the final remedy actions.  Implementation of the final remedy for the 200-
CU-1 OU has been put in hiatus.  Once implementation is restarted and the remedy is 
complete, it is expected to be protective of human health and the environment.  The 
remedial actions completed to date, along with implementation of ICs, ensure that 
exposure pathways that could result in unacceptable risks are being controlled. 
 

Progress Since 2011-2015 Review 
Accomplishments.  The tasks associated with the 221-U Facility remedy include the following: 
 

• Equipment size reduction 
• Cell 30, Tank-D10 contents disposition 
• Canyon void space grouting, including equipment in the cells 
• Canyon demolition 
• Engineered barrier construction. 

 
Remediation has been mostly in hiatus during this review period, limited asbestos abatement was 
conducted in the operating gallery in late 2020.  During the previous review period (2011-2015), the first 
three remedy components listed above were completed, as documented in DOE/RL-2011-80, Interim 
Completion Report for the 221-U Facility.  Canyon demolition and construction of the engineered barrier 
remains. 
 
Remedy Implementation.  Implementation of remedial action at the 221-U Facility has been conducted 
under DOE/RL-2006-21, Remedial Design/Remedial Action Work Plan for the 221-U Facility.  
The following remedial activities are still to be implemented: 
 

• Demolish the railroad tunnel; 271-U, 276-U, 291-U, and 292-U structures; and the 291-U-1 and 
296-U-10 stacks and disposal of the resulting waste at the ERDF or other disposal facilities 
approved in advance by the EPA; stabilize the sites to support engineered barrier construction 
 

https://pdw.hanford.gov/document/0071636H
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01060264
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/0071636H
https://pdw.hanford.gov/document/0088468
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0902180737
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• Remove facility roof and wall sections down to the deck level and place on or near the deck 
 

• Construct an engineered barrier over the remnants of the canyon building, possibly including inert 
rubble from the demolition of ancillary facilities as fill material 
 

• Plant semiarid-adapted vegetation on the barrier to enhance evapotranspiration 
 

• Implement ICs to ensure that the remedy is protected and changes in land use do not occur that 
could result in unacceptable exposures to residual contamination 
 

• Begin post-closure care, including barrier inspection and maintenance 
 

• Monitor ongoing barrier performance and groundwater to ensure effectiveness of the remedial 
action and to support 5-year remedy reviews. 

 
Reasonably anticipated future land use for the 200 Area is industrial; the 221-U Facility remedy will 
result in protection of human health and the environment based on the exposure assumptions contained in 
the 200 Area industrial use scenario. 
 
Technical Assessment 
The 5-year review determines whether the remedy at a site is, or upon completion will be, protective of 
human health and the environment.  The following is the response to the technical assessment questions 
provided in the EPA guidance for the 200-CU-1 OU remedy.  These questions also establish a framework 
for organizing and evaluating data and ensuring that all relevant issues are considered when determining 
the remedy’s protectiveness. 
 
Is the remedy functioning as intended by the decision document? 
Construction has not been completed for the entire remedy; therefore, no final decision can be made to 
determine whether the remedy is functioning as intended.  However, as the final remedial designs are 
completed, approved, and implemented, there is no indication that the remedy will not function within the 
specified RAOs. 
 
ICs for the 200-CU-1 OU, as required by the ROD (EPA 2005b), are described in the latest version of 
DOE/RL-2006-21, Remedial Design Report/Remedial Action Work Plan for the 221-U Facility.  
Specific details associated with each IC also have been incorporated into DOE/RL-2001-41, Sitewide 
Institutional Controls Plan for the Hanford CERCLA Response Actions and RCRA Corrective Actions, 
this report is routinely updated within 180 days after publication of each decision document that addresses 
ICs.  There are two periods of ICs for the 200-CU-1 OU: (1) ICs required through the time of completion 
of remedy construction, and (2) ICs required after the construction of the remedial action. The initial 
phase of ICs have been implemented for the 200-CU-1 OU and include access control (i.e., warning 
notices, entry restrictions), land-use management (i.e., land use, and excavation permits), groundwater use 
management (i.e., excavation permits), and miscellaneous provisions.  The ICs are assessed annually and 
DOE presents a summary including any noted issues or actions to the Site regulators each fall at the unit 
managers’ meeting.  The presentation is documented in the meeting minutes attachments 
(e.g., CHPRC--2003756), which are archived in the Hanford Site Administrative Record.  During the 
5-year review period of 2016 through 2020, no deficiencies were noted for the 200-CU-1 OU. The annual 
IC assessments are also now captured in an annual report (e.g., HNF-65616, FY2020 Sitewide 
Institutional Control Assessment, Rev. 0).  During the 5-year review period of 2016 through 2020, 
appropriate ICs for the 200-CU-1 OU were found to be in place and maintained, and the objectives for the 
ICs are being met.  After construction of the remedial action, ICs will include land-use management 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=DA01060264
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0902180737
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0081640H
https://pdw.hanford.gov/document/AR-04229
https://pdw.hanford.gov/document/AR-05498
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(industrial use, irrigation controls, excavation permits), groundwater use management, information 
controls, information controls (notice in deed), and access control (warning notices). 
 
Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used at the 
time of remedy selection still valid? 
Yes.  The exposure assumptions, toxicity data, cleanup levels, and interim RAOs used at the time of 
remedy selection are still valid for this canyon remedy. 
 
Has any other information come to light that could call into question the protectiveness of the remedy? 
No additional information has come to light since the 2011-2015 5-year review that calls into question the 
protectiveness of the final remedy, once constructed. 
 
Issues/Recommendations During this Review Period 
Issues.  No issues specific to the 200-CU-1 OU were identified during this 5-year review. 
 
Recommendations.  No corrective actions are recommended. 
 
Protectiveness Statement 
200-CU-1 Source OU – Will Be Protective.  The remedy at the 200-CU-1 OU (221-U Facility (U-Plant) 
is expected to be protective of human health and the environment upon completion of the final remedy 
actions.  Implementation of the final remedy for the 200-CU-1 OU has been put in hiatus.  Once 
implementation is restarted and the remedy is complete, it is expected to be protective of human health 
and the environment.  In the interim, remedial actions completed to date, along with implementation of 
the pre-construction-completion ICs, ensure that exposure pathways that could result in unacceptable 
risks in this area are being controlled. 
 
3.3.2.2  200-CW-3 Source Operable Unit 
Background 
The 200-CW-3 OU is located between the 200-East and -West Areas on the Hanford Site, in the 
200-North Area. Operations in the 200-North Area were primarily related to irradiated nuclear fuel rod 
storage. Fuel rods were stored in water-filled basins while the decay of short-lived radioisotopes occurred 
(also known as "cooling"). The 200-CW-3 OU includes areas of contamination resulting from the release 
of cooling water from the fuel storage basins into liquid disposal sites. 
 
The waste sites in the 200-CW-3 source OU include trenches, ponds, pits, pipelines, and unplanned 
releases of shallow contamination generally less than 4.6 m (15 ft) deep.  They also include unplanned 
release sites where chemical and radioactive contaminants were released during material transfers and 
routine operations. Locations of the 200-CW-3 OU waste sites are shown in Figure 3-1. 
 
Chronology 
Table 3-11 lists the remedial action decision documents relevant to the 200-CW-3 source OU as of 
December 31, 2020. 
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Table 3-11.  Decision Documents for the 200-CW-3 Source Operable Unit.  
Date Location Title 
7/1999 EPA/ROD/R10-99/039 Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 

100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 
100-IU-2, 100-IU-6, and 200-CW-3 Operable Units Remaining Sites.  This 
interim action ROD requires RTD for 46 sites; the plug-in approach for the 
remaining 100 Area and 200-North sites and the newly identified 100 Area 
sites; disposal of debris from B, D, H, and K Reactors to ERDF; and provides 
the decision framework for leaving waste in place, generally below 4.6 m 
(15 ft) depth. 

2/2004 EPA 2004 Explanation of Significant Difference for the 100 Area Remaining Sites 
Interim Remedial Action Record of Decision.  The ESD adds 28 sites to the 
ROD; adds 10 CFR 1022 and 40 CFR 6, Appendix A as ARARs to the ROD; 
and revises the annual ICs report date to coincide with the due date for the 
sitewide IC Plan for Hanford CERCLA response actions. 

8/2009 EPA et al. 2009 Explanation of Significant Difference for the 100 Area Remaining Sites 
Interim Remedial Action Record of Decision.  This ESD authorizes adding 
200-CW-3 OU wastes sites, 99 newly discovered waste sites, and 87 candidate 
sites using the plug-in approach in the ROD and any newly discovered waste 
sites documented in the Administrative Record and an annual fact sheet. 

2/2012 DOE et al. 2012  Tri-Party Agreement Fact Sheet:  100 Area “Plug-In” and Candidate Waste 
Sites For Calendar Year 2011, Annual listing of waste sites plugged into the 
remove, treat and dispose remedy in the 1999 interim action Record of 
Decision for the 100 Area Remaining Sites.  This is the annual listing of 
candidate waste sites for confirmatory sampling and waste sites plugged into 
the RTD remedy in the 1999 interim action ROD for the 100 Area Remaining 
Sites. 

ESD = explanation of significant difference  
OU = operable unit  
ROD = record of decision 
RTD = removal, treatment (as required), and disposal 
 
 
See Appendix B for a consolidated list of decision documents for Hanford Site OUs. 
 
Remedial Action 
Goals and Objectives.  The RAOs set forth in EPA/ROD/R10-99/039 are narrative statements that define 
the extent to which the waste sites require cleanup to protect human health and the environment.  
The following RAOs identified in the interim action ROD apply to contaminants in soils, structures, 
and debris. 
 

• RAO 1.  Protect human and ecological receptors from exposure to contaminants in soil, 
structures, and debris by dermal exposure, inhalation, or ingestion of radionuclides, inorganics, or 
organics. 
 

• RAO 2.  Control the sources of groundwater contamination to minimize the impacts to 
groundwater resources, protect the Columbia River from further adverse impacts, and reduce the 
degree of groundwater cleanup that may be required under future actions. 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199153689
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D4855290
http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title10/10cfr1022_main_02.tpl
http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title10/10cfr1022_main_02.tpl
http://www.gpo.gov/fdsys/pkg/CFR-2010-title40-vol1/pdf/CFR-2010-title40-vol1-part6.pdf
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0908240150
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1202240339
http://pdw.hanford.gov/arpir/index.cfm/docDetail?accession=0089957
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199153689
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Remedy Components.  The 1999 ROD (EPA/ROD/R10-99/039), as amended, includes the following 
basic interim action remedy components applicable to 200-CW-3 waste sites: 
 

• Remove contaminated soil, structures, and debris using the observational approach, which uses 
field data and analytical screening during remediation to guide the extent of excavation.  
Remediation proceeds until it can be demonstrated through a combination of field screening and 
verification sampling that cleanup goals have been achieved. 
 

• Treat the waste as required to meet applicable waste disposal criteria. 
 

• Dispose of contaminated materials at ERDF. 
 

• Backfill excavated areas and revegetate. 
 

• Implement ICs. 
 

Remedy Implementation Progress Prior to this (2016-2020) Review Period (DOE/RL-2016-01).  
Work, on the 200-CW-3 OU remedy began after issuance of the ROD in 1999.  Before 2016, interim 
remedial actions for the 13 waste sites in the 200-CW-3 OU had been completed. 
 
Issues/Corrective Actions from the Previous (2011-2015) 5-Year Review.  No previous issues or 
actions were noted for the 200-CW-3 OU in the 2011-2015 CERCLA 5-year review. 
 
Protectiveness Statement from the Previous (2011-2015) 5-Year Review Report (DOE/RL-2016-01).   
The 200-CW-3 source OU protectiveness statement from the previous (2011-2015) 5-year review report 
was noted as follows: 
 

200-CW-3 Source OU - Will Be Protective.  The remedy for the 200-CW-3 source OU is 
expected to be protective of human health and the environment upon completion of the 
final remedy.  Implementation of the interim remedy (primarily involving RTD, 
backfilling, recontouring, revegetation, and ICs) at 200-CW-3 OU waste sites has 
demonstrated that exposure pathways that could result in unacceptable risks are being 
controlled. 
 

Progress Since 2011-2015 Review 
Accomplishments.  Since the 2011-2015 5-year review, no additional remediation was performed since 
all 13 waste sites with 200-CW-3 were remediated as of the previous review period.  In September 2011, 
DOE-RL published DOE/RL-2011-58, 200-CW-3 Operable Unit Interim Remedial Action Report.  The 
report verifies that the remedial actions at all of the 200-CW-3 waste sites meet the interim action RAOs. 
 
Table 3-12 summarizes the cleanup status for the 200-CW-3 source OU. 
 
Remedy Implementation.  All interim remedial actions were conducted under DOE/RL-2007-55, 
Remedial Design/Remedial Action Work Plan for 200 North Area Waste Sites Located in the 200-CW-3 
Operable Unit.  The 200-CW-3 waste sites were to have been addressed in a future, final ROD along with 
the 200-OA-1 and 200-CW-1 OUs. However, as an option, a 2020 plan has been proposed for inclusion 
of the 200-CW-3 sites in an ESD to the Record of Decision Hanford 100 Area Superfund Site 100-FR-1 
100-FR-2 100-FR-3 100-IU-2 and 100-IU-6 Operable Units, issued in September 2014 (EPA 2014).   
 
 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199153689
https://pdw.hanford.gov/document/0071636H
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/0071636H
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093638
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0810230107
https://pdw.hanford.gov/document/0082927H
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Table 3-12.  200-CW-3 Source Operable Unit Cleanup Status.  

Source OU Number of Waste Sitesa 
Sites Dispositionedb 

Pre-2016 2016 - 2020 Total Percent 
200-CW-3 13 13 0 13 100 

Total 13 13 0 13 100% 
a Number of waste sites within the OU, according to WIDS, as of December 2020.  Actual numbers can and do change 
if sites are added to or moved from a given OU in accordance with DOE and regulatory agency approvals.  
For example, the guard house sewer lines, 2607-N, -P, and –R are listed in DOE/RL-2011-58, however, they were 
rejected as wastes sites in 2017. No sites are expected to be added or removed from the 200-CW-3 OU. 
b Number of sites dispositioned as of December 2020; includes the number of sites that have been reclassified in WIDS, 
as of December 2020, as either interim closed, or interim no-action in accordance with the guideline TPA-MP-14.   
 
DOE/RL-2011-58, 2011, 200-CW-3 Operable Unit Interim Remedial Action Report, Rev. 0, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington.  Available online at 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093638 . 

 
TPA-MP-14, 2011, Maintenance of the Waste Information Data System (WIDS), Washington State Department of 

Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy, Richland Operations Office, 
Richland, Washington.  Available online at 
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1109271360.  

DOE = U.S. Department of Energy 
OU = operable unit 

 
 
Technical Assessment 
Is the remedy functioning as intended by the decision documents? 
The interim remedy (primarily involving RTD, backfilling, revegetation and ICs) is functioning as 
intended by the interim action ROD (as amended).  As of December 2020, all 13 200-CW-3 OU waste 
sites had been remediated and ICs are in place.  Evaluation for a final action ROD may address additional 
exposure scenarios and additional models for evaluating contaminant migration pathways. 
 
In accordance with TPA-MP-14, Maintenance of the Waste Information Data System (WIDS), the 
200-CW-3 remediated waste sites are documented in the WIDS as either interim closed or interim 
no-action.  Cleanup verification packages (including sampling data and other technical information) to 
support the reclassification to interim closed and/or no-action are included in the Hanford Site 
Administrative Record for the 200-CW-3 OU.  The RAGs (contaminant-specific soil cleanup criteria 
developed to ensure that remedial actions to be implemented will achieve the RAOs) are described in 
Chapter 2 of the RD/RAWP (DOE/RL-2007-55). 
 
The RAOs for 200-CW-3 remediated waste sites, and the methods used for achieving the RAOs through 
the interim remedial actions are summarized in the following list: 
 

• RAO 1. Protect human and ecological receptors from exposure to contaminants in soil, structures, 
and debris by dermal exposure, inhalation, or ingestion of radionuclides, inorganics, or organics. 
 
− Achieved by reducing concentrations of, or limiting exposure pathways to, contaminants in 

the upper 4.6 m (15 ft) of the soil exposure scenario.  The levels of reduction will be such 
that, for radionuclides, the EPA CERCLA risk range of 10-4 to 10-6 increased excess lifetime 
cancer risk will be achieved. To address this objective, the total dose for radionuclides shall 
not exceed 15 mrem/yr above Hanford Site background for 1,000 years following 
remediation and MTCA Method B levels for inorganics and organics. 

 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093638
http://www.hanford.gov/files.cfm/TPA-MP14.pdf
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093638
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1109271360
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1109271360
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0810230107
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
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• RAO 2.  Control the sources of groundwater contamination to minimize the impacts to 
groundwater resources, protect the Columbia River from further adverse impacts, and reduce the 
degree of groundwater cleanup that may be required under future actions. 
 
− Achieved through protection such that contaminant levels in soil after remediation do not 

result in an adverse impact to groundwater that could exceeded any nonzero MCLs and non-
zero MCL goals under the Safe Drinking Water Act of 1974. 

 
− Protection of the Columbia River from adverse impacts of contaminants remaining in the soil 

after remediation that do not result in an impact to groundwater and, therefore, the Columbia 
River, that could exceed the ambient water quality criteria under the Clean Water Act for 
protection of fish.  Because no ambient water quality criteria have been established for 
radionuclides, MCLs will be used. 

 
ICs for the 200-CW-3 source OU, as required by the interim action ROD (EPA/ROD/R10-99/039, as 
amended) are described in the latest version of the RD/RAWP (DOE/RL-2007-55). No site-specific ICs 
were identified following remediation. Specific details associated with each IC also have been 
incorporated into DOE/RL-2001-41, Sitewide Institutional Controls Plan for the Hanford CERCLA 
Response Actions and RCRA Corrective Actions, this report is routinely updated within 180 days after 
publication of each decision document that addresses ICs.  The ICs implemented for the 
200-CW-3 source OU include access control (warning notices and entry restrictions), land-use 
management (excavation permits), and miscellaneous provisions.  These ICs are assessed annually and 
DOE presents a summary including any noted issues or actions to the Site regulators each fall at the unit 
managers’ meeting.  The presentation is documented in the meeting minutes attachments 
(e.g., CHPRC-2003756), which are archived in the Hanford Site Administrative Record. The annual IC 
assessments are also now captured in an annual report (e.g., HNF-65616, FY2020 Sitewide Institutional 
Control Assessment, Rev. 0).  During the 5-year review period of 2016 through 2020, appropriate ICs for 
the 200-CW-3 source OU were found to be in place and maintained and the objectives for the ICs are 
being met. 
 
Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used at the 
time of remedy selection still valid? 
The exposure assumptions, toxicity data, cleanup levels, and interim RAOs used at the time of remedy 
selection are still valid. 
 
Has any other information come to light that could call into question the protectiveness of the remedy? 
No new information has come to light that could call into question the protectiveness of the interim 
remedy for the 200-CW-3 OU. 
 
Issues/Recommendations During this Review Period 
Issues.  No issues specific to the 200-CW-3 OU were identified during this 5-year review. 
 
Recommendations.  No corrective actions are recommended. 
 
Protectiveness Statement 
200-CW-3 Source OU -- Will Be Protective.  The remedy at the 200-CW-3 source OU is expected to be 
protective of human health and the environment upon completion of the final remedy.  Implementation of 
the interim remedy (primarily involving RTD, backfilling, recontouring, and revegetation) at the 
200-CW-3 OU has been completed.  In the interim, remedial activities completed to date, including ICs, 
have adequately addressed all exposure pathways that could result in unacceptable risks in these areas. 
 

https://www.gpo.gov/fdsys/pkg/USCODE-2011-title42/pdf/USCODE-2011-title42-chap6A-subchapXII.pdf
https://www3.epa.gov/npdes/pubs/overview_cwa_npdesprogram.pdf
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199153689
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0810230107
https://pdw.hanford.gov/document/AR-01129
https://pdw.hanford.gov/document/AR-04229
https://pdw.hanford.gov/document/AR-05498
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3.3.2.3  200-DF-1 Source Operable Unit 
Background 
The 200-DF-1 OU comprises the ERDF, shown in Figure 3-11.  The ERDF is a large CERCLA waste 
disposal facility located just southeast of the 200-West Area on the Central Plateau (previously noted in 
Figure 3-1).  It was constructed using a double-liner and a leachate collection system that meets RCRA, 
Subtitle C, minimum technological requirements.  The ERDF is used to dispose of hazardous and 
dangerous waste, low-level radioactive waste, and mixed waste that meets, or has been treated to meet, 
land disposal restrictions and ERDF waste acceptance criteria. 
 
Designed to be expanded, as needed, the ERDF consists of 10 disposal areas called cells.  Each pair of 
cells is 21 m (70 ft) deep, 152 m (500 ft) wide, and 305 m (1,000 ft) long at the base.  Cells 1 through 8 
can hold 2.5 million metric tons (2.8 million tons) of material per pair, Cells 9 and 10 are super cells that 
can hold 2.7 million metric tons (3.0 million tons) each.  As each pair of cells is filled to capacity, an 
interim cover is installed to prevent water infiltration.  A permanent cap will be placed over the facility 
when Hanford Site cleanup is completed. Currently, ERDF is being evaluated for future expansion efforts 
to support the Hanford Site cleanup mission. 
 
 

 
Figure 3-11.  Aerial View of 200-DF-1 OU, Environmental Restoration Disposal Facility. 

 
 
Chronology 
Table 3-13 lists the remedial action decision documents relevant to the 200-DF-1 source OU as of 
December 31, 2020. 
 
 

https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://www.epa.gov/rcra
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Table 3-13.  Decision Documents for the 200-DF-1 Source Operable Unit.  (2 Pages) 
Date Location Title 
1/1995 EPA et al. 1995 Record of Decision for the U.S. DOE Hanford Environmental Restoration 

Disposal Facility, Hanford Site, Benton County, Washington.  This ROD 
authorizes the construction of ERDF to provide waste disposal capacity for cleanup 
of contaminated areas on the Hanford Site. 

8/1996 EPA/ESD/R10-
96/145 

USDOE Environmental Restoration Disposal Facility (ERDF), Hanford Site 
Benton County Washington Explanation of Significant Difference (ESD).  
This ESD allows for disposal of investigation-derived waste, deactivation and 
demolition waste, waste from RCRA past-practice OUs and closures, and non-RCRA 
waste from inactive TSD units.  The ESD also authorized the conditional use of 
ERDF leachate for dust suppression and waste compaction. 

9/1997 EPA/AMD/R10-
97/101 

Amended Record of Decision for the U.S. DOE Hanford Environmental 
Restoration Disposal Facility, Hanford Site – 200 Area, Benton County, 
Washington.  This first ROD amendment authorizes facility expansion by 
constructing disposal cells 3 and 4 and allows for limited waste treatment at ERDF. 

3/1999 EPA/AMD/R10-
99/038 

Amended Record of Decision for the U.S. DOE Hanford Environmental 
Restoration Disposal Facility, Hanford Site – 200 Area, Benton County, 
Washington.  This second ROD amendment authorizes the delisting of ERDF 
leachate, which allows for implementation of more cost-effective and appropriate 
leachate handling techniques.  The basis for delisting is that leachate analytical 
results showed contaminants were not present at a significant level. 

3/2002 EPA/AMD/R10-
02/030 

Amended Record of Decision for the U.S. DOE Hanford Environmental 
Restoration Disposal Facility, Hanford Site – 200 Area, Benton County, 
Washington.  This third ROD amendment authorizes the second ERDF expansion to 
disposal cells 5 through 8, and allows the staging of remediation waste at ERDF 
while awaiting treatment. 

5/2007 EPA 2007 Amended Record of Decision for the U.S. DOE Hanford Environmental 
Restoration Disposal Facility, Hanford Site – 200 Area, Benton County, 
Washington.  This fourth ROD amendment authorizes disposal of certain Hanford 
Site waste in storage and creates a ‘plug-in’ approach for accepting Hanford-only 
generated waste in storage for ERDF disposal. 

8/2009 (09-AMRC-
0179). 

Amended ROD and Explanation of Significant Differences for the U.S. DOE 
Hanford Environmental Restoration Disposal Facility, Hanford Site – 200-Area, 
Benton County, Washington.  This fifth ROD amendment authorizes construction of 
super cells 9 and 10, including modification of the cell design to allow a single super 
cell to be used in place of the double-cell, side-by-side configuration described in the 
initial ROD.  The amendment also authorizes the addition of future ERDF cells upon 
EPA approval through the issuance of a fact sheet by DOE, rather than using the 
ROD amendment process required by the original ERDF ROD. 

10/2015 EPA 2015 Explanation of Significant Differences for the U.S. Department of Energy 
Environmental Restoration Disposal Facility Hanford Site – 200 Area, Benton 
County, Washington.  This ESD allows ERDF leachate to be transferred to either the 
ETF located in the 200-East Area or the 200-West Area Pump and Treat for 
treatment.  Previously, excess leachate from ERDF operations was collected and 
transferred by pipeline to the ETF. 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196041064
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196170933
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196170933
https://www.epa.gov/rcra
https://www.epa.gov/rcra
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D197286764
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D197286764
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199122784
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199122784
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D9066891
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D9066891
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093772
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0096067
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0096067
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0079657H
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Table 3-13.  Decision Documents for the 200-DF-1 Source Operable Unit.  (2 Pages) 
Date Location Title 
12/2015 EPA et al. 2015 Amended Record of Decision and Responsiveness Summary ERDF-Hanford Site-

200 Area, Benton County Washington.  This sixth ROD amendment authorizes 
placement of certain long, large, and/or heavy hazardous waste items in an ERDF 
trench prior to completing the required land disposal restriction treatment because 
treatment prior to placement results in greater risk to human health and the 
environment. 

DOE = U.S. Department of Energy.   
ERDF = Environmental Restoration Disposal Facility  
ESD = explanation of significant difference 
ETF = Effluent Treatment Facility   
ROD = record of decision 
RCRA = Resource Conservation and Recovery Act of 1976 
TSD = treatment, storage, and disposal 
 
 
See Appendix B for a consolidated list of decision documents for Hanford Site OUs. 
 
Remedial Action 
The RAOs set forth in the ERDF ROD are as follows: 
 

• RAO 1.  Prevent unacceptable direct exposure to waste in accordance with applicable or 
relevant and appropriate requirements (ARARs) and health-based criteria.  Direct 
exposure to the types of waste received at the ERDF could result in unacceptable health 
risks. Direct exposure of workers and biota to waste could occur during operation of the 
ERDF (i.e., during waste transport and filling operations).  Because of access control at 
the Hanford Site, the direct exposure pathway does-not-apply-to the public during 
operations.  Once the ERDF is closed, direct exposure to waste is only possible if 
institutional controls fail and the surface cover is breached. 
 

• RAO 2.  Prevent unacceptable contaminant releases in accordance with ARARs and 
health based criteria.  Inhalation exposure to the types of waste received at the ERDF 
could result in unacceptable health risks.  Similar to the direct exposure pathway, 
inhalation of waste by workers and biota could occur during operation of the ERDF (i.e., 
during waste transport and filling operations).  Airborne transport of waste off the 
Hanford Site could result in exposures to the public, but these exposures would be 
negligible compared with worker risks.  Once the ERDF is closed, air releases are only 
possible if institutional controls fail and the surface cover is breached. 

 
• RAO 3.  Prevent contaminant releases to groundwater above ARARs and health-based 

criteria. Migration of contaminants through the vadose zone to groundwater could result 
in unacceptable human exposure to contaminants.  This RAO has been acknowledged in 
the fourth amendment to the Tri-Party Agreement, which states:  "the point of [risk] 
assessment will be the intersection of the groundwater and the vertical line drawn from 
the edge of the disposal facility".  The Tentative Agreement on Tri-Party Agreement 
Negotiations, which was circulated for public comment in 1993, and formed the basis for 
the Fourth Amendment to the Tri-Party Agreement, further provided the time of 
assessment (10,000 years) and the compliance standard (10-5 for the first 100 years and 
10-4 thereafter).  Since the risk assessment indicates that the risk associated with the 
groundwater pathway should remain below 10-5 for the first 100 years, the relevant 
compliance standard is 10-4. 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0075583H
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• RAO 4.  Minimize Ecological Impacts.  Construction of the ERDF will result in harmful 

impacts to the ecology of the ERDF site and possibly to the borrow sites (if needed) that 
provide materials for ERDF construction.  Significant value is attached to the ecology at 
these sites.  Mitigation measures to reduce ecological impacts have been incorporated 
into the alternatives.  Potential options for additional mitigation measures will be 
evaluated by DOE. 
 
Mitigation measures included in the alternatives are (i) clearing of the site in preparation 
for construction prior to nesting season to ensure that wildlife is not destroyed, only 
displaced;(ii) constructing the landfill in a sequential fashion on an as-needed basis, 
which may minimize ultimate habitat loss; (iii) use of the deep area-fill trench 
configuration to minimize the amount of land disturbed at the ERDF; (iv) initiating site 
clearing activities in the southern corner, progressing to the north, to buffer the shrub-
steppe habitat immediately south of the ERDF site from ongoing construction activities; 
(v) revegetation.  Additional mitigation measures to be evaluated include restoration of 
the site, creation or enhancement of similar habitat, and actions to acquire or provide 
protection for similar habitat. 

 
Remedy Components.  Components of the 200-DF-1 (ERDF) remedy (i.e., disposal cell construction, 
leachate collection and storage, surface-water runoff control, air monitoring, groundwater monitoring, 
protection of workers, development of waste acceptance criteria, RCRA-complaint landfill-closure 
covers, and ICs) are described on pages 38 and 39 of the original ROD (EPA et al. 1995) and 
subsequently modified as noted in the five ROD amendments (EPA/AMD/R10-97/101, 
EPA/AMD/R10-99/038, EPA/AMD/R10-02/030, EPA 2007, 09-AMRC-0179). 
 
Issues/Corrective Actions from the Previous 5-Year Review.  No previous issues or actions were noted 
for the 200-DF-1 OU in the 2011 CERCLA 5-year review. 
 
Protectiveness Statement from the Previous (2011-2015) 5-Year Review Report (DOE/RL-2016-01).   
The 200-DF-1 OU protectiveness statement from the previous (2011-2015) 5-year review report was 
noted as follows: 
 

200-DF-1 Source OU – Will Be Protective.  The remedy at the 200-DF-1 OU (ERDF 
landfill) is expected to be protective of human health and the environment upon 
completion.  In the interim, remedial activities completed to date have adequately 
addressed all exposure pathways that could result in unacceptable risks in these areas.  
ERDF is an operating landfill; operation is envisioned to continue for at least another 
30 years. 

 
Progress Since 2011-2015 Review 
Accomplishments.  Since beginning operation on July 1, 1996, more than 18 million tons of remediation 
waste have been disposed of at ERDF.  Approximately 84.8 million L (22.4 million gal) of ERDF 
leachate have been treated or recycled, and approximately 202,300 metric tons (223,000 tons) of waste 
have been treated (stabilized or encapsulated) at ERDF before disposal.  Cells 1 through 10 are near 
capacity. ERDF is currently being evaluated for expansion (Super Cell 11) to accommodate the 
continuation of the River Corridor cleanup and Hanford Site disposal activities.  
 
Remedy Implementation.  See status summary under “Accomplishments.” 
 

https://www.epa.gov/rcra
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196041064
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D197286764
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199122784
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D9066891
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0093772
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0096067
https://www.epa.gov/laws-regulations/summary-comprehensive-environmental-response-compensation-and-liability-act
https://pdw.hanford.gov/document/0071636H
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Technical Assessment 
Is the remedy functioning as intended by the decision document? 
Yes, the remedy is functioning as intended by the ROD (as EPA/ROD/R10-99/039, amended).  
 
The IC required by the ROD (EPA et al. 1995) is to restrict public access to the landfill.  This is 
accomplished through Hanford Site access controls.  
 
Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used at the 
time of remedy selection still valid? 
The exposure assumptions, toxicity data, cleanup levels, and interim RAOs used at the time of remedy 
selection are still valid. 
 
Has any other information come to light that could call into question the protectiveness of the remedy? 
No new information has come to light that could call into question the protectiveness of the interim 
remedy for the 200-DF-1 OU. 
 
Issues/Recommendations During this Review Period 
Issues.  No issues specific to the 200-DF-1 OU were identified during this 5-year review. 
 
Recommendations.  No corrective actions are recommended. 
 
Protectiveness Statement 
200-DF-1 Source OU – Will Be Protective.  The remedy at the 200-DF-1 OU (ERDF landfill) is 
expected to be protective of human health and the environment upon completion.  In the interim, remedial 
activities completed to date have adequately addressed all exposure pathways that could result in 
unacceptable risks in these areas.  ERDF is an operating landfill; operation is envisioned to continue for at 
least another 25 years. 
 
3.3.2.4  200-CW-5, 200-PW-1, 200-PW-3, and 200-PW-6 Source Operable Units 
In September 2011, EPA published Record of Decision for USDOE Hanford 200 Area, 200-CW-5, 
200-PW-1, 200-PW-3, and 200-PW-6 Operable Units, Benton County, Washington (EPA 2011b).  
Remedial Design/Remedial Action Work Plan for the 200-CW-5, 200-PW-1, 200-PW-3, and 200-PW-6 
Operable Units (DOE/RL-2015-23, Rev. 0) was drafted in 2015 and approved in 2016.  Because field 
implementation of the remedy for this entire group of OUs had not started during this five-year review 
period of 2016-2020, this report provides only a brief narrative.  ICs (including warning notices, entry 
restrictions, land use, and groundwater use management) have been implemented and are maintained. 
These ICs are assessed annually and DOE presents a summary including any noted issues or actions to the 
Site regulators each fall at the unit managers meeting.  The presentation is documented in the meeting 
minutes attachments (e.g., CHPRC-1503264), which are archived in the Hanford Site Administrative 
Record.  The annual IC assessments are also now captured in an annual report (e.g., HNF-65616, FY2020 
Sitewide Institutional Control Assessment, Rev. 0).  During the 5-year review period of 2016 through 
2020, appropriate ICs for the 200-CU-1 OU were found to be in place and maintained, and the objectives 
for the ICs are being met. 
 
The following information is excerpted primarily from the introductory pages of the ROD (EPA 2011b) 
and serves as background on the remedial action decision. 
 
 

This ROD…presents the selected final remedial action for the 200-CW-5, 200-PW-1, 200-PW-3, and 
200-PW-6 OUs which are part of the overall soil remediation effort in the Central Plateau’s Inner Area.  
The 200-CW-5, 200-PW-1, and 200-PW-6 OUs are located in the 200-West Area and the 200-PW-3 OU is 

http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D199153689
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196041064
https://pdw.hanford.gov/document/0093644
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0076381H
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0079514H
https://pdw.hanford.gov/document/AR-05498
https://pdw.hanford.gov/document/0093644
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located in the 200-East Area.  The locations of waste sites associated with these OUs was shown earlier in 
Figure 3-1.  Groundwater located beneath these OUs in the 200-West Area is being addressed through separate 
CERCLA processes for the 200-ZP-1 and 200-UP-1 groundwater OUs. 
 
In these OUs, the soils contaminated with significant concentrations of plutonium or cesium radionuclides are 
considered principal threat wastes since they are highly toxic contaminants.  The NCP Section 
300.430(a)(1)(iii)(A) establishes an expectation that EPA will use treatment to address the principal threats 
posed by a site wherever practicable.  However, there is no feasible technology to practicably treat radionuclides 
that will not result in larger volumes, creating greater impracticability for disposal.  The amount of waste 
disposed is a limiting factor since plutonium waste generated at 200-PW-1 and 200-PW-6 waste sites will include 
TRU waste, which will be disposed at the Waste Isolation Pilot Plant (WIPP), a half-mile deep repository in 
southern New Mexico that has limited capacity.  The contaminated soils will be packaged appropriately for on-
site disposal at the ERDF or for offsite disposal at the (WIPP), as appropriate. DOE and EPA have determined 
that the waste remaining in place will not pose an unacceptable risk to human health or the environment. 
 
The selected remedy for the 200-CW-5, 200-PW-1, 200-PW-3, and 200-PW-6 OUs addresses soils and 
subsurface disposal structures, two settling tanks, and associated pipelines contaminated primarily with 
plutonium and cesium. Also, structures and other debris that must be removed in order to conduct required 
remediation will be excavated. 

 
 
The major components of the selected remedy, as described in the ROD (EPA 2011b), are as follows: 
 

• Removal, Treatment, and Disposal of Contaminated Soil and Debris – RTD of soil and debris 
to the specified depths or specified cleanup levels will be used to address plutonium-
contaminated soils and subsurface structures and debris.  This consists of:  (1) removing a portion 
of contaminated soil, structures, and debris; (2) treating these removed wastes as required to meet 
disposal requirements at ERDF, which is located on the Hanford Site, or waste acceptance criteria 
for offsite disposal at the Waste Isolation Pilot Plant (WIPP); and (3) disposal at ERDF or WIPP.  
The selected pipelines associated with these OUs will also be excavated and disposed at ERDF.  
Cleanup levels have been selected which are protective of groundwater and the current and 
reasonably expected future industrial land use. The remedy is summarized further in the bullets 
below. 

 
− The 200-CW-5 OU, also known as the Z-ditches, will use the RTD approach to excavate 

contaminated soils and debris exceeding cleanup levels to a depth of 4.6 m [15 ft bgs]) with 
disposal at ERDF or WIPP, as appropriate. 

 
− Three of the six 200-PW-1 waste sites, also known as the “High-Salt Waste Group,” will use 

the RTD approach to excavate contaminated soils and debris located to a minimum of .6 m 
(2 ft) below the bottom of the disposal structure (6 – 7 m [20 – 23 ft] bgs), with disposal at 
WIPP or ERDF, as appropriate. After the excavations are filled, an evapotranspiration barrier 
will be constructed over the remaining waste in these waste sites. 

 
− The 200-PW-6 OU and three of the six 200-PW-1 waste sites, also known as the “Low-Salt 

Waste Group,” will use the RTD approach to excavate contaminated soils and debris to a 
depth of 6.7 to 10 m (22 to 33 ft) bgs, with disposal at ERDF or WIPP, as appropriate.  After 
the excavations are filled, an evapotranspiration barrier will be constructed over remaining 
waste in these waste sites. 

 
• Soil Vapor–Extraction -- An SVE system was implemented as an expedited response action to 

remove and treat carbon tetrachloride contamination in the vadose zone at waste sites in the High-

https://pdw.hanford.gov/document/0093644
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Salt Waste Group.  The system has been operating since 1992 and has been effective in removing 
and treating carbon tetrachloride. SVE is being incorporated into the selected remedy.  The 
system will continue to be used until vadose zone cleanup levels are met.   
 

• Soil Covers-- Soil covers will be used to provide coverage to a depth of at least 4.6 m (15 ft) over 
cesium-contaminated soils.  This consists of enhancing the existing soil cover with additional 
backfill where necessary to provide a minimum of 4.6 m (15 ft) of soil cover at each of the waste 
sites and then maintaining the soil cover.  The 200-PW-3 OU, also known as the Cesium-137 
Waste Group, will require that three of the five waste sites receive additional backfill to achieve 
coverage of at least 4.6-m (15-ft) depth.  Contamination at the other two waste sites is deeper than 
4.6 m (15 ft) from the ground surface and will not require additional backfill. 
 

• Institutional Controls -- ICs and long-term monitoring will be required for waste sites in the 
200-CW-5, 200-PW-1, 200-PW-3, and 200-PW-6 OUs where contamination is left in place and 
precludes an unrestricted land use.  These institutional and land use controls will be required to 
ensure that activities are consistent with and restricted to the reasonably anticipated future 
industrial land uses for the Inner Area of the Central Plateau.  The DOE is responsible for 
implementing, maintaining, reporting on, and enforcing the institutional and land use controls 
required under this ROD.  Although DOE may later transfer these procedural responsibilities to 
another party by contract, property transfer agreement, or through other means, DOE shall retain 
ultimate responsibility for remedy integrity and ICs. 

 
The 2011 ROD (EPA 2011b) selected SVE as the final remedial action for carbon tetrachloride and 
methylene chloride in the vadose zone.  As indicated in the ROD narrative, the SVE system had been 
operating since 1992 under an expedited response action per “Action Memorandum: Expedited Response 
Action Proposal for 200-West Area Carbon Tetrachloride Plume” (EPA and Ecology 1992).  Over several 
decades, the SVE system had removed over 90 tons of contamination.  Because contaminant 
concentrations and SVE mass removal rates declined in recent years to minimal levels, Response Action 
Report for the 200-PW-1 Operable Unit Soil Vapor Extraction Remediation (DOE/RL-2014-48) was 
published in August 2016.  Based on this history, DOE and EPA approved closure of the SVE remedy 
and permanently discontinuing SVE operations and vadose zone monitoring. 
 
In 2018, DOE evaluated a selection of underground structures across the Hanford Site to identify risk of 
collapse. Three underground liquid waste disposal structures in the 200-PW-1 OU (216-Z-1 Crib, 216-Z-9 
Trench, and 241-Z-361 Settling Tank) were determined to represent the highest risk, requiring 
stabilization to prevent a collapse and the potential to spread contamination.  DOE implemented a time 
critical removal action to stabilize the structures by filling them with engineered grout to mitigate the risk.  
The stabilization action was initiated in 2020 and will not affect implementation of the future remedial 
actions selected in the final ROD. 
 
While this group of OUs will be further described and assessed in the next 5-year review (covering the 
period of 2021-2025), the following protectiveness statements are provided at this time: 
 

• 200-CW-5 – Will Be Protective.  The remedy at the 200-CW-5 source OU is expected to be 
protective upon completion of the final remedy.  While the remedy component involving RTD 
(with disposal at ERDF or WIPP, as appropriate) has not started, ICs are in place to ensure that 
exposure pathways that could result in unacceptable risks are being controlled. 
 

• 200-PW-1 Source OU – Will Be Protective.  The remedy at the 200-PW-1 source OU is 
expected to be protective upon completion of the final remedy.  While the remedy components 
involving RTD (with disposal at ERDF or WIPP, as appropriate) has not started, the remedy 

https://pdw.hanford.gov/document/0093644
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=D196088487
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0074963H
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component involving soil vapor extraction has been successfully completed, and ICs are in place 
to ensure that exposure pathways that could result in unacceptable risks are being controlled. 
 

• 200-PW-3 Source OU – Will Be Protective.  The remedy at the 200-PW-3 source OU is 
expected to be protective upon completion of the final remedy.  While the remedy component 
involving enhancement of the existing soil cover has not started, ICs are in place to ensure that 
exposure pathways that could result in unacceptable risks are being controlled. 
 

• 200-PW-6 Source OU – Will Be Protective.  The remedy at the 200-PW-6 source OU is 
expected to be protective upon completion of the final remedy.  While the remedy components 
involving RTD and installation of a soil cover have not started, the remedy component involving 
soil vapor extraction has been successfully completed and ICs are in place to ensure that exposure 
pathways that could result in unacceptable risks are being controlled. 
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APPENDIX A 
INSTITUTIONAL CONTROLS 

Table A-1 summarizes the issues noted during the institutional control (IC) assessments for the 5-year 
review period of 2016 to 2020.  The implementation and effectiveness of Hanford’s ICs are assessed 
annually and the U.S. Department of Energy presents a summary, including any noted issues or actions, 
to the Site regulators each fall at the 100/300 Area unit managers’ meeting and at the 200 Area project 
mangers’ meeting.  The presentation is documented in the meeting minutes (e.g., CHPRC-2003813), 
which are archived in the Hanford Site Administrative Record (see examples in Attachments 4 and 6 at 
the following link for the 100/300 Area unit managers’ meeting [CHPRC-2003813]; and see 
Attachments 4 and 5 at the following link for the 200 Area project managers’ meeting: [CHPRC-
2003756]).  The annual IC assessments are also now captured in an annual report (e.g., HNF-65616, 
FY2020 Sitewide Institutional Control Assessment). 
 
Specific details on ICs to be applied at Hanford Site boundaries, operable unit (OU) boundaries, 
individual waste sites, or individual contaminated groundwater plumes are provided in the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 decision documents 
for the individual OU.  The detailed OU-specific ICs are conveniently consolidated and presented in the 
latest version of DOE/RL-2001-41, Sitewide Institutional Controls Plan for Hanford CERCLA Response 
Actions and RCRA Corrective Actions.  DOE/RL-2001-41 is updated within 180-days after issuance of a 
record of decision.  
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Table A-1.  Summary of Institutional Control Assessment for 2016 to 2020.  (2 Pages) 

IC 2016 2017 2018 2019 2020 
Warning 
Notice 

All of the required 
“Hazardous Area” signs are 
in place. Approximately 80 
“No Trespassing” signs 
along the Columbia River 
were damaged or missing 
and will be replaced in 
2017. 
 

All but three of the 
required “Hazardous Area” 
signs are in place.  One of 
the damaged signs was 
repaired at the 300 Area 
within FY17. The other 
two signs in 100D and 
100F are schedule to be 
replaced in FY18.  Sixty-
nine “No Trespassing” 
signs along the Columbia 
River were replaced. Over 
one hundred “No 
Trespassing” signs along 
SR 240 were found to be 
illegible due to fire 
damage.  All signs were 
replaced in FY18. 

All of the required 
“Hazardous Area” signs are 
in place. The two damaged 
signs identified from the 
previous year at 100D and 
100F Areas were repaired. 
Fifty-four “No 
Trespassing” signs along 
the Columbia River were 
identified as needing 
replacement. Ninety “No 
Trespassing” signs along 
SR 240 were found to be 
illegible and were replaced 
in FY18. 

All of the required 
“Hazardous Area” signs are 
in place. Two signs (one in 
the 100-H and one in the 
300 Area) were found to be 
in poor condition and 
replaced.  Approximately 
160 damaged or missing 
“No Trespassing” signs 
along the Columbia River 
were replaced.  
Approximately 55 “no 
Trespassing Signs” were 
replaced along SR 240 
were replaced in FY18. 

All of the required 
“Hazardous Area” signs are 
in place. Five signs (one in 
the 100D Area, one in the 
100H Area and two in the 
100F Area) were down and 
repaired. Approximately 
100 “No Trespassing” 
signs along SR 240 were 
found to be illegible and 
are scheduled to be 
replaced in FY21. 

Entry 
Restrictions* 

Seven trespassing incidents 
reported to Benton County 
Sheriff’s Office 
The fence along SR 240 
was found to have broken 
wire strands in four places.  
The fence was repaired. 

Eight trespassing incidents 
reported to Benton County 
Sheriff’s Office. 
The fence along SR 240 
was found to be damaged 
in four locations due to 
wildfires. The fence was 
repaired. 

Three trespassing incidents 
reported to Benton County 
Sheriff’s Office. 
The fence along SR 240 
was found to be damaged 
in eight locations due to 
wildfires. The fence was 
repaired. 

Ten trespassing incidents 
reported to Benton County 
Sheriff’s Office. 
Fencing along SR 240 was 
found to be damaged in 
eleven locations. The fence 
was repaired. 

Nine trespassing incidents 
reported to Benton County 
Sheriff’s Office. 
Fencing along SR 240 was 
found to be damaged in 
seven locations.  

Land-Use 
Management 

No deficiencies noted.   No deficiencies noted.  
However, assessment of the 
enhanced recharge 
institutional control is 
ongoing into FY2018. 

No deficiencies noted.  
Potential maintenance 
issues were identified and 
will be communicated to 
the responsible 
contractor(s) 

No deficiencies noted.  
However, potential 
integrity issues were 
observed on temporary 
surface barriers near the 
325 Building.  

No deficiencies noted.  
Asphalt surrounding the 
325 Building was 
resurfaced to support the 
enhanced recharge 
institutional control. 

Groundwater
-Use 
Management 

No unauthorized 
groundwater use has 
occurred. 

No unauthorized 
groundwater use has 
occurred. 

No unauthorized 
groundwater use has 
occurred. 

No unauthorized 
groundwater use has 
occurred. 

No unauthorized 
groundwater use has 
occurred. 
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 Table A-1.  Summary of Institutional Control Assessment for 2016 to 2020.  (2 Pages) 
Waste Site 
Information 

No deficiencies were noted. No deficiencies were noted. No deficiencies were noted. No deficiencies were noted. No deficiencies were noted. 

NOTE: Thirty-seven reportable trespassing incidents took place during the period of 2016 to 2020.  These incidents involved sitewide entry restrictions for unauthorized 
personnel, generally near the Hanford Site boundaries. 
FY = fiscal year 
IC = institutional control 
RCC = River Corridor Closure 
SR = state route 
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